Agricultural Research Institute 

PUSA 


THE 


PROCEEDINGS 

OF THE 

LiHriEnii Society 

OF 

New South Wales 

FOR THE YFAR 

1917 

Vol. XLIL 


WITH FIFTY PLATES. 


SYDNEY 

PRINTED AND PUBLISHED FOR IHK SOCIETY 

W A PEPPERDAY & CO., 119a PITT STREET 

AND 

SOLD BY THE SOCIETY 


1917 IS 



W. A. PEPPERDAY AND CO. 

GENERAL PRINTERS, 
119a PITT STREET, SYDNEY 


CONTENTS OF PROCEEDINGS, 1917. 

PART L (No. 165). 


(lamed 11th July, 1017). 

Presidential Address delivered at the Forty-second Annual Meet¬ 
ing, March 28th, 1917, by Alex. G. Hamilton . 


PAGES 

1-25 


On the Morphology of the Caudal Gills of the Larvic of Zygop- 
terid Dragonflies. Introduction, Part i. (General Morpho¬ 
logy)* ii-nd Part ii. (Studies of the Separate Types). By R. 

J. TillyARD, M.A., B.So., F.L.S., F.E.S., Linnean Macleay 
Fellow of the Society in Zoology. (Plates i.-vi., and 32 text- 
figures) . 31-112 

Hydrocyanic Acid in Plants. Part iii. By James M. Petrie, ' 

D.Sc., F.I.O., Linnean Macleay Fellow of the Society in 
Biochemistry .113-117 


The Chemical Investigation of some Poisonous Plants of the N.O. 
Solanaoeie. Part iv. The Chemistry of the Duboisias. By 
James M. Petrie, D.Sc., F.I.C., Linnean Macleay Fellow 
of. the Society in Biochemistry.. ... 118-135 

The Chemical Investigation of some Poisonous Plants of the N.O. 
vSolanacece. Part v. l’’ho Alkaloids of Dtiboiaia Leichhardtii . 

F.v.M. By James M. Petrie, D.Sc., F.I.O., Linnean 
Macleay Follow of the Society in Biochemistry .137-145 

The Percentage of Carbon Dioxide in Expired Alveolar Air. By 
Ethel C. Pinkerton, B.So., Government Research Scholar 
in the University of Sydney .14(5-161 

Contributions to our knowledge of Soil-Fertility. No. xv. The 
Action of certain Miero-orgauisms upon the numbers of Bac¬ 
teria in tile Soil. By R GreI(J-Sm.ith, D.Sc., Macleay 
Bacteriologist to the Society .162-166 

The Wing-Venation of Lepidoptera (Preliminary Report). By 
R. J. Till YARD, M.A., B.So., F.L.S., F.E.S., Linnean 
Macleay Fellow of the Society in Zoology. (Seven text- 
figures) . 167-17 



CONTENTS. 


iv. 


PART I. (Continued). pages 

Mesozoic Insects of Queensland. No.l. Plampennia^ Tvichopiem^ 
and the new Order Protomecoptera. By R. J. Tili^yard, 

M.A., B.So., F.L.S., F.E.8., Linnean Macleay Fellow of the 


Society in Zoology. (Plates vii.-ix., and seven text-figures). 175-200 

Descriptions of two new Tiger-Beetles from the Northern Terri¬ 
tory. By T. G. Sloane. [Title] . 201 

Australian Nenroptem, Part iii. By Bsbbn-Petbrsen. (Com- 

mmikatedhy W, W, Proggatt^ F,L.S.). (Plates x.-xv.) ... 203-219 

Hon. Treasurer’s Financial Statement and Balance Sheet ... 2t5-29 

Elections and Announcements .30, 136 

Notes and Exhibits. . 201 


PART IL (No. 166). 

(Issued Srd October^ 1017), pages 

The Single Cell Cultivation of Yeast. By R. GeekgSmith, 

D.Sc., Macleay Bacteriologist to the Society. 220-222 

The Geology and Petrology of the Great Serpentine Belt of New 
South Wales. Part vi. A General Account of the Geology 
and Physiography of the Western Slopes of New England. 

By W. N. Benson, D.So., B. A., F.G.S., Professor of Geology, 
University of Otago, N.Z.; formerly Linnean Macleay Fellow 
of the Society in Geology. (Plates xviii.-xx.; and ten Text- 
figs.). 223-243, 2o0-283 

Studies in Australian Mecoptera. No. i. The new Family Nmno- 
choristlda\ with descriptions of a new Genus and four new 
Species: and an Appendix descriptive of a new Genua and 
Species from New Zealand, By R. J. Tielyaed, M.A., 

B.Sc., F.L.S., F.E.S., Linnean Macleay Fellow of the 
Society in Zoology. (Plates xvi.-xvii.j and three Text- 

figures) . 284-301 

Revision of Australian Lepidoptera, vi. By A. JjarraBis TuitNMt, 

M-B., F.B.S.30.1.330 

Description of a new Tiger-beetle from the Northern Territory. 

By T. G. Sloane . 337-338 

On the Endoskeleton of the Head, the Anterior Coxm, and the 
Anterior Coxal Cavities in the Families Carahidee and Oiem- * 
delidre [Coleoptera], By T. G. Sloane . 339-342 



CONTENTS. 


V. 


PART II, (Continued). pages 

Revision of Australian Lepidoptera^ vi. (continued). By A. 

Jefferis Turner, M.D., F.E.S. . 344-390 

On the Genera Echinaxm and Rhaluiodijma [Porifera]. By K. 

F. HalIjMann, B.8o., Linnean Maoleay Fellow of the {Society 
in Zoology. (Plates xxi.-xxii.; and two Text-figures) ... 391-405 

Elections and Announcements . 249, 303, 343 

Notes and Exhibits.246-248, 302, 303, 343 


CORRIGENDA. 

Page 47, line 7, and p.48, line 17—:/br Text-fig. 1, read Text-fig.3. 

Page 60, line 1—for formation, read function. 

Page 70, last line of note —for nucleus of end., read nucleus of alveolar 
tissue. 

Page 99* line 29 }^^’^ Agriocnemis^ read Argiocnemis. 


PART III. (No. 167). 

(Isftmd JJud Decemberf 1017). pa(^es 

Garahidte from Tropical Australia. (New Genera and Species, 

Notes and Synonymy, and Synoptic Tables. Tribes Scari- 
tini, Harpalini, Odaoanthini, Lebiini, and Heeluonini). 

By Thomas G, Sloan e . 406-438 

On a new Species of Acacia. By W. F. Blakeley, National 

Herbarium, Botanic Gardens, Sydney. 441-444 

Notes on the Genus Lepkliwm [N.O. Oruciferao] from the 

National Herbarium, Sydney. By A. A. Ha mutton ... 445-449 

On some new Dragonflies from Australia and Tasmania [Order 
Odonata]. By R. J, Tillyaro, M.A,, B.So., F.L.S., F.E.S., 

Linnean Maoleay Fellow of the Society in Zoology. (Plate 
xxiii., and ten Text-figures) . 450-479 

The Silurian Trilobites of New South Wales, with References to 
those of other Parts of Australia. Part vi. The Oafymeneidfe, 
Clieirnrldtef Marpeidtv, BronteidtVf &c., with an Appendix, 

' By R. Etiieriix.'e, Junr., Director and Curator of the Aus¬ 
tralian Museum, and John Mitchell, late Principal of the 
Newcastle Technioal College. (Plates xxiv.-xxvii.). 480-510 

Australian Tahanidw [Dh’TERa]. No, iii. By Frank H. Taylor, 

F.E.S. (Plate xxviii.).513-528 



VI. 


CONTENTS. 


PART III. (Oordinued). faoes 

Odonata^ Planipmniat and Tnchoptera from Lord Howe and 
Norfolk Islands. By R. J. Tillyard, M.A., B.So., P.L.S., 

F.Pl.S., Linnean Macleay Fellow of the Society in Zoology 

(Ten Text-figures). 529-544 

Descriptions of new Species of Australian Coleoptera. Part xiii. 

By Arthur M. Lea, F.E.S. (Plate xxix.) .54%5-582 

Notes on the **Common Nightshade” {Idofaimm nigrum Linn.) 
and some closely related Forms and Species that have been 
confused with it By Edwin Oheel, Botanical Assistant, 

National Herbarium, Sydney. (Plates xxx.-xxxiii.).585-602 

On the Morphology of the Caudal Gills of the Larvae of Zygop- 
terid Dragonflies. Part iii. (Ontogeny), and Part iv. (Phylo- 
geny). By R. J. Tillyard, M.A., B.So., F.L.S., P\P1S., 

Linnean Macleay Fellow of the Society in Zoology. (Fifteen 
Text-figures) . 606-632 

Elections and Announcements . 439,511,603 

Notes and Exhibits. 439-440, 511-512, 603-605 

PART IV. (No. 168). 

(Imtbd Jrd Apml^ 1918). pa(4KS 

Rhizopods of Sydney and Lismore. By G. I. Playfair, Science 
Research Scholar of the University of Sydney, (Plates 
xxxiv.-xli.; and seven Text-figures) . 633-675 

Mesozoic Insects of Queensland. No. 2. The Fossil Dragonfly 
^.Plschnidopds (jEschna) flindey^aiensis (Woodward) from the 
Rolling Downs (Cretaceous) Series. By R. J. Tillyard, 

M.A., B.Se., F.L.S., F.E.S., Linnean Macleay Fellow of the 
Society in Zoology. (Plates xlii.-xliii.) . 67()-692 

The Geology and Petrology of the Great Serpentine Belt of Now 
South Wales. Appendix to Part vi. The Attunga District. 

By Professor W. N. Benson, B.A., D.Sc.,'P'’.(J.S., formerly 
Linnean Macleay Fellow of the Society in Geology. {Om 
Text-figure). 693-700 

Some new Hettromera, and a new Idtigmodem from Tropical Aus¬ 
tralia. By H. J. Carter, B.A., F.E.S. (Ten Text-figures) 701-719 

Permian and Triassic Insects from New South Wales, in the' Col¬ 
lection of Mr. John Mitchell. By R. J. Tilx.yakd, M.A., 

B.So., F.L.S., F.E.S,, Linnean Macleay Fellow of the Society 
in Zoology. (With seventeen Text-figures). 720-756 



CONTENTS. 


Vll. 


PART IV. (Oontinued), pages 

On the Chwtosomatid(t*y with Descriptions of new Species, and a 
new Genus from tlie coast of New South Wales. By Veea 
A. Ibwin-Smith, B.So.„ Science Research Scholar in the 
University of Sydney. Plates xliv.-1.; and fifty-nine Text- 
figures) . 757-814 

The Variability of Cows’ Milk. Part i. -By H. S. Halgro 
Wardlaw, D.Scr, Linnean Maclea 3 ^ Fellow of the Society in 
Physiology. (Six Text-figures).815-865 

The Composition of expired alveolar Air. By Ethel C. Pinker- ' 

TON, B.Sc., Science Research Scholar in the University of 

Sydney . 866-872 

Donations and Exchanges, 1916-17 . 873-890 

Title-page . 

Contents . .. iii. 

Corrigenda . ,Vii. 

List of new Generic Names. Viii. 

List of Plates.' viii. 

Index.i.-xxviii. 


OORRIQENDA. 

Page 47, line 7, and p.48, line 17—for Text-fig. 1, read Text-fig. 3. 

Page 60, line 7—for formation, read function. 

Page 70, last line of note—/or' nucleus of end, read nucleus of alveolar 

I—for AgriocmQ7ii% read Argiocnemis, 

Page 113, line 18—for ffeterodendran oleafoiia, read Heterodeiidron 
ohtfoJium. 

Page 247, .line 5—for Mr. Cleland, read Dr. Cleland. 

Page 391, line 14—for He.tercetya, read lleterectya. 

Page 702, line 26—for tan^nanimm Mass., read tarniajiwn Mars. 

Page 705, lines 13 and 17—for O, beta, read 0. hefm, 

Pag^ 708, line 26—for oboleseent, read obsolescent. 

Page 719, lino 4r—for 14 x lOi, read 14 x HJ. 

Page 870, line 5—for diminished, 7'ead increased. 

Page 863, line 33—/or 638, 1859, read 15, 535, 1896. 

Page 867, line 26—for oottou-wool, read glass-wool. 

Page 869, line 22, second column—/or 1290, read 1200. 


ti^ue. 

Page 98, 5 

Page 99, lirre 29 
















vin. 


CONTENTS 


LIST OF NEW ORDINAL, FAMILY, AND GENERIC NAMES 
PROPOSED IN THIS VOLUME (1917). 


PAGE 


Adelidimn (Coleoptera) ... 752 

(Odonata) ... 690 

A^iomoc^ewa (Lepidoptera) ... 319 

(Lepidoptera) ... 387 

Archipanorpa (Protomecoptera) 191 

Arghipanoepidje (Protome- 

coptera) ■ 191 

Archipetaiia (Odonata) ... 455 

A Neuroptera)206 

Axinectya (Porifera) .393 

CofppA-enwi (Coleoptera) ... 713 

Cemi5o/e<m (Neuroptera) ... 207 

GkoriMla (Mecoptera) ... 298 

Oyphoderiopms (Rhizopoda) ... 669 

Gystamoiha (Rhizopoda) ... 636 

Dici5yoc/irysa (Neuroptera) ... 214 

Elateridium (Coleoptera) ... 751 

Het&rectya (Porifera).394 

Heteroptila (Lepidoptera) ... 369 

Larophylla (Lepidoptera) ... 389 

Leptocystia (Khizo^oda.) ... 641 

(Lepidoptera) ... 377 

Lychnogy^apha (Lepidoptera) ... 387 


PAGE 

j!tfe5p23«9io?’^a (Mecoptera) ... 747 
MESOPANORPioiR (Meooptera).. 746 
Mtmp^yclie. (Trichoptera) ... 181 
MESOPSVCHiDiE (Trichoptera)... 180 
(Mecoptera) ... 292 
NANNOCHORISTIDA^ (Mecoptera) 289 
Notocliit^fosoma (Nemathelmin- 

thes).798 

Pafimmecomyia (Diptera) ... 518 
Pennoc/iom^a(Mec'^ptera) ... 732 
PBRMOCHORiSTiDiE (Mecopteiu) 732 
Permo/w/f/09* (Hemiptera) ... 730 
Permopulgorid^e (Hemiptera) 729 
Pe.rmo8caria (Hemiptera) ... 726 

Procara (Coleoptera).415 

PBOTOMECOPTEBA(ord.noV.) 188 
ProtopBychop^iR (Neiiroptera)... 178 

iSyneora (Lepidoptera).368 

(Odonata) ... 468 
Triamopsyche (Trichoptera) ... )82 
Triasfiopsylla (Hemiptera) .., 758 
Xylophilo8tmm (Coleoptera) .,. 563 


LIST OF PLATES. 

Plates i.-vi.—Caudal Gills of the Larvae of Zygopterid Dragonflies. 

Plates vii.-ix.—Wing-venation of Mesozoic Insects of Queensland. 

Plates x.-xv.—Australian Neuroptera. 

Plates xvi.-xvii.—Australian Mecoptera {NannocUorista spp.). 

Plate xviii.—Topographical Map of the Western Slopes of New England, 
N.S.W. 


Plate xix.—Geological Map of the Western Slopes of New England. 

Plate XX. —Geological Sections. 

Plates xxi.-xxii.— Phahdoeigma mammitlata, and Eckinaxia fronduia. 
Plate xxiii.—Appendages of new Australian Dragonflies. 

Plates xxiv. xxvii.—Silurian Trilobites of New South Wales. 

Plate xxviii.—Australian Tahanidie. 

Plate xxix.—Australian Coleoptera. 

Plates xxx.-xxxiii.— Solanim opacum, S. pterocanlon, gwinmim. 

Plates xxxiv.-xli.—Rhizopods of Sydney and Lismore. 

Plates xlii.-xliii.—Wing-venation of JS8c?inidiopsi8 flindersieuMls (Wood¬ 
ward). 

Plates xliv.-xlv.— Ghtetosoma fcdcatnm, n.sp. 

Plates xlvi.-xlvii.— Ohcetoacma hasweJli, n.sp. 

Plates xlviii.-xlix.— NotocliU'toeoma tenax, g. et sp.n. 

Plate 1.— Xotocfuetosoma cryptocephalnm, n.sp. 





PROCEEDINGS 

OF THE 

LINNEAN SOCIETY 


OP 

NEW SODTEL WiYLES. 


WEDNESDAY, MARCH 28 th, 1917. 

The Forty-second Annual General Meeting, and the Ordinary 
Monthly Meeting, were held in the Linnean Hall, Ithaca Hoad, 
Elizabeth Bay, on Wednesday evening, March 28th, 1917. 

ANNUAL GENERAL MEETING. 

Mi\ A. 0. Hamilton, President, in the Chair. 

'^yhe Minutes of the preceding Annual General Meeting (March 
29th, 1916) were read and confirmed. 

The President delivered the Annual Address. 

PRESIDENTIAL ADDRESS. 

The past year has been a sobering time for the serious-minded 
among us. We have had another yeaFs enlightenment on 
various aspects of the terrible war—clearer ideas as to what led * 
up to it, a better understanding of the great issues that are at 
stake, and of the spirit in which, on the side opposed to us, it 
was begun, and is being carried on; some inkling of its staggering 
financial import; and, not least, what nations can accomplish in 
the way of co-ordination and concentration, when the need for it 
beeonu^s coinptilsory. Gur soldiers and sailors, doctors and 
nurses, notwithstanding a much more severe winter than they 
are accustomed to, have maintained the fine reputation for 
courage, resourcefulness, cheerfulness amidst danger and difii- 
culties, which characterised those who first entered the war- 
zone at Gallipoli, and co-operated so efficiently with their 
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comrades from other countries. At home, the efforts of those who 
have earnestly devoted themselves—and especially the women—to 
the tasks of providing for the reinforcement and support, for the 
encouragement and comfort of our splendid representatives in 
the trenches, in hospitals and training-camps, and, alas, in some 
cases in prison-camps, as well as for those who are getting ready 
to leave us to enter upon active service abroad, have been beyond 
praise. The War Loans have been well supported, and the 
response has been wide-spread. We are well aware that the 
critical stage of the gigantic struggle is approaching; and tliat 
though the Allies are now thoroughly awakened, resolute, arxd hx 
earnest about settling it in the right way, the task may be ex¬ 
pected to be arduous, and the cost heavy. 

And yet here, in New South Wales especially, keeping all 
this in mind, when have we, in other respects, contributed 
so poor and sordid a chapter to our annals, as the record of 
the last twelve months? It has been said that the whole art of 
politics is the art of seeing, and that party is the dust 
which gets into the eyes of the politicians’ understanding, and 
mars their intellectual vision. But politics cannot claim a 
monopoly of the art of seeing straight as the prelude to going 
straight and acting straight. Every other department of human 
activity is just as much in need of this accomplishment. The 
intrusion of the party-spirit, degenerating at times into the 
faction-spirit, has been responsible for a deplorable deterioration 
in the standards and methods of our public life, and has culmin¬ 
ated in depriving Australia of representation on the Imperial 
War Conference. We have failed to rise whole-heartedly to 
important occasions in a very great crisis, apparently because we 
happen to be geographically situated on the outer edge of th<» 
outer war-zone, instead of inside the inner war-zone. 

I would remind you of our absent Soldier-Members. 3i3ight of 
those mentioned in my last address are still abroad on active 
service, and were all well when he heard last. At the Meeting 
in September, we had the pleasure of welcoming back Mi*. 0. F. 
Ijaseron, who had seen service in Gallipoli and elsewhere, and is 
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still suffering inconvenience from a wound. Another Member, 
Mr. 0. O. Hamblin, B.Sc., left during the year for the front, and 
carries with him our good wishes. Mr. L. M. Harrison, B.Sc., 
some time ago suspended his studies at Cambridge, in order to 
join the British forces in Mesopotamia, as entomologist. May 
we have the pleasure of welcoming them all back in due time 1 
The 7th of December, 1916, was the twenty-fifth anniversary 
of the death of Sir William Macleay, who for the Members of 
this Society, should never be numbered with the “unremem¬ 
bered or forgotten dead." Twenty-five years have brought about 
considerable changes in the personnel of the Society, so that the 
number of those to whom Sir William was personally known has 
gradually diminished. As one of this minority, and also as this 
is our first Meeting since the date mentioned, I am glad of the 
opportunity of calling to remembrance the Society's indebted¬ 
ness to the large-hearted, far-seeing man who made this Society 
possible in its present developed form. The Society of to-day, 
as compared with the Society at the time of its foundation in 
October, 1874, affords a very fair indication of the progressive 
development of the branches of Science, in which it is particu¬ 
larly interested, in the interval, in this State. Forty-two years 
ago, the University of Sydney was without a Medical School, 
and consequently there was no provision for the teaching of 
biology. The Australian Museum had no scientific staff other 
than the Curator. The Geological Survey Branch of the Depart¬ 
ment of Mines was the only Government Institution in Sydney 
with a scientific staff. The Department of Agriculture and the 
Technological Museum had not been established. The forerunner 
of the Department of Public Health was without a laboratory or 
scientific staff'. Under scientific conditions of so rudimentary a 
character as that outlined, this Society was inaugurated, by men 
with faith in the future. The number of the original Members 
who were actively interested in Natural History was very small, 
but they were in earnest, and they were backed up by a very 
creditable number of sympathetic supporters desirous of seeing 
an advance in the status of Natural Science in New South Wales. 
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These conditions gave Sir William an opportunity, for which if 
he was not actually looking, he was quite ready to accept when 
it offered. For the rest of his life, he became forthwith, in the 
most unostentatious manner, ‘^the head and the heart of the 
Society,” as the late Dr. Norton, himself an original Member, 
and for many years a member of the Council, and Hon. Treasurer, 
on one occasion aptly described him. That is to say, in the 
capacity of Hon. Secretary, Sir William, privately and without 
at any time giving publicity as to the extent of his liberality, 
even to the Council, took upon himself the responsibility of pro¬ 
viding the Society with a temporary home, until it was accom¬ 
modated in the Garden Palace; of providing, out of his own 
resources, for the acquisition of the nucleus of a valuable library; 
of defraying so much of the office-expenses and of the cost of 
publishing the Proceedings as the limited income of the Society 
was unable to meet; and of taking charge of the whole of the 
executive w'ork, except in the Hon. Treasurer’s department. 
Soon after the conflagration, which completely destroyed the 
Garden Palace and its contents, in September, 1882, Sir William, 
at his own expense, placed at the Society’s disposal, a more 
commodious and comfortable, rented house than it had ever 
before occupied; and then, without saying anything about it, he 
took the lead and contributed the largest share in remedying 
the damage and destitution caused by the fire, as well as in 
keeping the current work of the Society going, as if nothing had 
happened. His next important step was to provide the Society 
with a permanent home—^the building in which we are now 
assembled—which it has occupied for more than thirty-one years; 
and also to make provision, of a permanent character, for the 
oversight of the executive work of the Society under the direc¬ 
tion of the Council; meanwhile continuing his generous support 
in the way of financing the Society, of enlarging the library, and 
of improving generally its status. This part of his programme 
having been privately carried into effect, there remained the 
^d^tlanent of the questions of converting temporary into per- 
mmmi conditions for securing a firm financial basis for the 
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Society, and the settlement of the details of his scheme for the 
future encouragement of research. 

The Society’s history then is naturally divisible into two 
chapters—a first period of seventeen years, during the whole of 
which, except for the few months of the illness which ended his 
labours. Sir William voluntaiily and without saying anything 
about it that he could avoid, personally undei*took the responsi¬ 
bility of the management of the Society’s affairs in the way I 
have indicated; and the subsequent period of a little more than 
twenty-five years to date, during which the service and the 
assistance which he voluntarily rendered during his lifetime, 
automatically, one may say, by means “of trusts committed to 
the Council, became operant after his decease. Every member 
is in a position to know what %hese amount to, now that Sir 
William’s plans have been realised completely. But the realisa¬ 
tion did not come about quite so simply or so soon as he 
expected, the most important deterrent being the financial 
crisis of 1893. Just about the time that all difficulties had 
been overcome, the war broke out; and the Society’s immediate 
future is likely to be affected as possible new conditions may 
arise and require. In 1925, only eight years ahead, the Society, 
if all goes well, will attain its jubilee; and this we may expect 
to be celebrated in an appropriate manner. It will also furnish 
occasion for a more detailed account of the Societys history 
than has hitherto been possible, and for an analysis of its fifty 
years’ work. Just at present, what I wish to do is to call to 
mind an anniversary that is not without interest to us; to point 
out, to new Members especially, that the Society has a history 
that is, in large measure, bound up with that of a broad-minded, 
far-seeing, generous man, without whose fostering care and help 
there would have been no such Society as we know it, and whose 
memory should not bo allowed to be dimmed by the lapse of 
time; and that, in addition to the material benefits which he 
conferred on the Society, it may be said to have inhexuted not 
only his example, but the spirit in which he did what he accom¬ 
plished. Sir William was upder no sort of obligation to do any- 
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thing that he did for the Society. He had evidently grasped 
the idea that, at bottom, Ignorance is the millstone rotuid the 
neck of mankind, that it is px*imarily ignorance which retards 
human progress, and that mistakes, though made iti ignorance, 
have to be paid for in some way or another. He had the know¬ 
ledge, the leisure, and the resources; and he might have clioson 
the “safe disgrace” of being affluently idle. Instead, he chose 
to regard these as a trust to be used for the enlightenment of 
ignorance, and the advancement of knowledge; and so he served. 
This is his claim upon our unforgetfulness, upon our regard, and 
upon our co-operation. And we may say of him, as Lowell said 
of Jeffries Wyman, 

He widened knowledge, and escaped the praise, 
for this was his twofold aim; and in so far as he was personally 
concerned, he accomplished it. 

Notwithstanding the abnormal conditions wdiich still prevail, 
the Society has been able to continue its work in the customary 
manner as well as circumstances have permitted. The serious 
effect of the war upon our exchange-relations with Societies in 
Europe, of course, continues. The total number of exchanges 
and donations received for the Session 1916-17 amounts to 1243 
additions to the library (received from 146 Societies, Institutions, 
etc., and 12 private donors), as compared with 1028 for 1914-15) 
and 1285 for 1912-13 before the war. The apparent improve- 
' ment on the receipts for 1914-15, however, is merely incidental, 
for our communications with over forty Societies or Institutions, 
from which, under normal conditions, we are accustomed to hear 
at least once during the year, remain in a condition of conipl(?te 
suspension. We have lost one lot of despatches f()r England by 
the sinking of the s.s. “Arabia,” but fortunately a smaller lot 
than is often sent. 

The concluding Part of the forty-first volume of the Proceed¬ 
ings for 1916 (945 pp., and fifty-nine Plates, besides numerous 
text-figures) is almost ready for issue. It comprises thirty-seven 
papers, of which eleven were contributed by Linnean Macleay 
Fellows of the Society, read at the Meetings during the Session, 
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Allowing for the distracting conditions under which the work it 
records has been carried out, it may fairly be considered to be 
an important addition to the Series. 

Eleven Ordinary Members were elected during the Session, 
four resignations have been received, and one Corresponding 
Member and one Ordinary Member have been lost by death. 
Moreover, the names of eighteen Members, whose obligations 
have remained undischarged for unduly long periods, will be 
removed prior to the publication of a new issue of the List of 
Members. The effective membership of the Society, therefore, 
stands a little below the usual level. 

Edgar Albert Smith, I.S.O., F.L.S., F.Z.S., the Society’s senior 
Corresponding Member, was bom in 1847, and entered the 
service of the British Museum in his boyhood. At the age of 
twenty, he was placed in charge of the conchological department, 
and rose to be Senior Assistant Keeper in Zoology. His life- 
work lay in the naming and arranging of the vast collection of 
more than forty thousand species under his charge. Though he 
made no large generalisations or startling discoveries, by patient 
industry he extended a knowledge of the Mollusca. His con¬ 
tributions to scientific literature range from brief notes to 
weighty monographs, and amount to nearly four hundred publi¬ 
cations. A keen memory and long experience ^were ever at the 
disposal of others at home or abroad, so that his help and kind¬ 
ness are acknowledged by every conchological writer of the present 
generation. Mr. ISmith retired from the British Museum in 
1913. He was elected a Corresponding Member in the early 
days of the Society; and never failed to supply reprints of his 
papers. He died on July 22nd, 1916, aged 68 years. 

Br. J. H. May, a Member since 1901, died towards the end 
of the year at Bundaberg, Queensland, where he had long 
resided, and practised as a medical man. 

Tlie death of Dr. Edward Pierson Bamsay, on 16th December, 
1916, aged 74, well known in Sydney as Cm-ator of the Aus¬ 
tralian Museum from 1874-1895, removed another interesting 
link with the past. He was a Foundation-Member of both the 
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Entomological Society of New South Wales and of this Society; 
and, as the only olhcial repi‘esentative of Zoology in this State 
in those early days, he was a most useful Member. As. a Mem¬ 
ber of Council, a contributor of numerous papers, and as an ex¬ 
hibitor of zoological and other specimens of interest, he rendered 
most important aid in support of the Society, and in furtliering 
its interests during the critical early stages of its history. He is 
well represented in the first fourteen volumes of the Proceedings 
(1875-1889). In 1892, shortly before his retirement from the 
Australian Museum on account of ill health, he gave up his 
membership, and ceased to take an active part in the studies in 
which he had taken an enthusiastic interest for so long. He 
was well acquainted with the fauna from his boyhood, especially 
with the birds. His early knowledge of it covered a very inter¬ 
esting period, when it had not been anything like so serioiisly 
interfei*ed with by settlement as it unfortunately is now. His 
contributions to knowledge, in the branches in which he was 
particularly interested, are numerous and valuable, beqause he 
belonged to the era when local workers, with personal knowledge 
of the fauna, were beginning to study it. A record of his 
collecting experiences and of his knowledge of the gradual growth 
of Zoological Bcience, from very small beginnings, in this Stat(‘, 
would be most valuable and interesting. It is to be lioped, that 
during the leisure of the later period of his life, Ik; may have 
been moved to record his reminiscences from this point of view. 
It is not necessary for me to anticipate the historian of tlie Aus¬ 
tralian Museum by attemj^ting to givealnore detailed aceoimt 
of Dr. Ramsay’s life and work. 

In July last, in consequence of the threatened sliortagc^ of 
paper, the Council decided to suspend, for the pnnsent, the 
lication of the Monthly Abstract of Pi-oceedings, aftcu* the. issm*. 
of ]Slo.339 for the month named. This will result in tluj saving 
of the equivalent of 10,800 pages for the Bessioii—a mathu* of 
some importance just now. The first of the seric^s madti its 
appearance in June, 1882, three months before tlie (Jardtui 
Palace Fire; and the issue had continued uninterriq)ted]y for just 
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over thirty-four years. The Society has one copy only of each 
of the first three numbers, and consequently only one complete 
set. The destruction of the Society’s records up to September, 
1882, has deprived us of any knowledge of the circumstances 
which led up to the adoption of the practice of publishing a 
Monthly Abstract; and the matter is not referred to in the 
address of the President, at the following Annual Meeting in 
January, 1883. It was doubtless intended to keep Members 
and Societies at a distance in touch with the Society’s work; and 
this it certainly did, because the ‘‘Zoologischer Anzieger,” up to 
the time of the outbreak of war, very kindly was accustomed to 
republish the zoological portion of each monthly number. 
“ Nature,” also, for many years has helped us in a similar 
manner by publishing the abstracts of the papers reac^. The 
Society’s indebtedness to these two journals, for their co-opera¬ 
tion in diffusing a knowledge of the work done by the Society, 
is considerable, and may here be gratefully acknowledged. When 
conditions again become normal, the question of the resumption 
of the publication of the Monthly Abstract may be expected to 
receive the consideration of the Council. 

As regards the Proceedings, the Society’s printer has been 
able to obtain the necessary amodnt of paper so far required, but 
at a substantial increase in cost. Printing paper is not manu¬ 
factured in Australia and we are dependent on British supplies. 
Now that the nation is mobilised for war, and the Government 
has placed i*estrictions on the production of various commodities 
for the sake of economy in man-power and tonnage, we are likely 
to feel the effect; and, just at present, the Council does not know 
what are the prospects of being able to carry on our publishing 
work <m the usual scale in the immediate future. At any rate, 
I take the opportunity of rejiiindiug Members of the Council’s 
appeal for all possible curtailment in the size of papers and in 
the notices of exhibits, otlierwise it may necessitate their being 
declined, or being subdivided, and taken in instalments. The 
ability to deal with long papers is deterioi-ating until conditions 
again approach the normal; and, meantime, economy in space is 
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becoming more and more pressing so that we may prepare for 
any stringent conditions that may arise. 

The year’s work of the Society’s research-staff may be sum¬ 
marised as follows:— 

Dr. R. Greig-Smith, Macleay Bacteriologist to the Society, has 
continued his investigation of the problem of soil-fertility. The 
fifteenth of his series of papers treatixig of this subject, as well 
as a short paper on the single cell cultivation of yeast, have been 
completed and handed in; and will be taken, in their turn, during 
the coming Session. 

Dr. J. M. Petrie, Linnean Macleay Fellow of the Society in 
Biochemistry, has extended his observations on poisonous Sola- 
naceous plants, and on the occurrence of hydrocyanic acid in 
plants.^ /Two papers dealing with the alkaloids of Native To¬ 
bacco, and of Solandra lonyiflora^ being Nos. ii. and iii. of the 
series on the Chemical Investigation of Poisonous Plants of the 
N.O. Solanaceae, will be found in the Proceedings of last year. 
Nos. iv. and v. of the same series;, which deal with the chemistry 
of the three species of I>uboisia, together with No. iii. of the 
series on hydrocyanic acid in plants, have been completed and 
submitted for publication. These will be taken in their turn 
during the coming Session. M'eanwhile, Dr. Petrie has in view 
the further elucidation of certain problems relating to cyano- 
gen^is in plants. 

Mr. E. F. Hallmann, Linnean Macleay Fellow in Zoology, 
completed his second contribution to a revisional knowledge of 
Australian Sponges early in the year. This, like its predecessor, 
was taken in three sections for convenience. Two of these ap¬ 
peared in Part 3 of last year’s Proceedings; the tliird will be 
found in the concluding Part of the Volume. Mr, Hallmann 
has since been at work upon the Desmospongiie collected by 
the Australasian Antarctic Expedition. 

Mr. R. J. Tillyard, Linnean Macleay Fellow in Zoology, lias 
successfully carried on his studies on Australian Neui'optcra, and 
on the larval respiration, and the wing-venation of Odonata. 
Nos. ii., iii., and iv. of the series devoted to the Order Neuroptera, 
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together with a paper treating of the emergence of dragonfly 
larvse from the egg, with special reference to the problem of 
respiration, and another recording important conclusions respect¬ 
ing the radial and zygopterid sectors in Odonata and the forma¬ 
tion of bridge-veins, are contained in the Proceedings for 1916. 
In addition to these, three other important papers, including one 
upon fossil insects from Queensland, have been completed and 
submitted for publication. These will be taken in their turn 
during the coming Session. Mr. Tillyard purposes continuing 
his work on the Odonata and Heuroptera^ and taking up also 
the study of the Orders Perlaria and Trichoptera on similar 
lines. In January, Mr. Tillyard visited Cradle Mountain, in 
N.W. Tasmania, and discovered there a remarkably rich alpine 
fauna, the greater part of which is new to science. The ancient 
Orders of the Trichoptera (Caddis-flies) and Perlaria (Stone-flies) 
are dominant in this region^ about thii^ty new species of the 
former and twelve of the latter were obtained, besides a number 
of new and rare Lepidoptera and Diptex’a. Mr. Tillyard’s book 
on ^‘The Biology of Dragonflies” was published early this year 
by the Cambridge University Press. The volume is one of the 
Cambridge Zoological Series, edited by Dr. Shipley. Copies 
have not yet reached Australia, but may be expected in April or 
May. 

Dr. H. S. Halcro Wardlaw, Linnean Macleay Fellow in Physi- 
ology, has completed his first yearis work. An important paper 
on the change of composition of alveolar air after the stoppage 
of normal breathing, was read at the last Meeting; and will be 
found in the concluding Part of the Proceedings for last year. 
Dr. Wardlaw has also been engaged upon a very promising 
investigation of the range of variation of the composition, and of 
the values of certain physical properties of the milks of individual 
cows. 

I have now the pleasure of making the first public announce' 
ment of the Council’s reappointment of Dr. J. M. Petrie, Mr. E. 
F. Hallniann, Mr. R. J. Tillyard, and Dr. H. S. H. Wardlaw to 
Linnean Macleay Fellowships for a period of one year from 1st 
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proximo; and, on behalf of the Society, of wishing them a suc¬ 
cessful and profitable pexiod of important work. 

In my address last year, T alluded to the many problems for 
the Australian field-biologist, and to the fact that tlie oppor¬ 
tunities for research of this kind are every day becoming more 
restricted. The subject to which I directed attention particu¬ 
larly was the pollination of flowers by birds. But the whole 
question of the pollination-methods of Australian plants affords 
an opportunity for interesting and valuable field-work! It is 
remarkable, when the unique character of the endemic flora is 
considered, how little has been done; and on looking into what 
has been accomplished, I was impressed with the amount of sup¬ 
plementary work which still remains to be done in relation to 
the species examined by authors. In most of the papers on 
the pollination of Australian flowers, we find that the writers 
only examine the structure of the flowers, and conjecture what 
is the method of pollination, with perhaps a guess at the order 
of insects likely to supply the pollinators. In many instances, 
no field-work was attempted. Of course, in tbe case of authors 
like Darwin, Delpino, Hildebrand, and Henschel, field-observa¬ 
tions on the plants in their natural habitats were quite out of the 
question. But for those of us who worked at the plants in Aus- 
tiulia, there is less excuse. At the same time, workers who 
have paid some attention to this kind of research, know that, in 
tikost eases, it is rare to see native insects, except Lepidoptera, 
visit flowers. There are exceptions, such as Angophoi^a cordata^ 
and some of the tea-trees, which have very large numbers of 
visitants. I have found, however, that any of our flowers that 
have such a large number of visitors, are of a generalised type 
with large quantities of nectar freely exposed, and available alike 
to almost any insect. There is no special mechanism for sectir- 
ing cross-pollination. When we examine Knuth’s Pollination of 
Flowers (1), and notice the huge lists of insects recorded as visiting 
a single species, it is evident that European, and especially 
Alpine, conditions differ very much from ours. One thing is 
certain, any one desiring to observe the insects at our plants, 
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must be an early riser. Both insects and birds go to work in 
the early morning, when their appetites are sharpest, and when, 
perhaps, a larger supply of nectar, secreted during the night, is 
available. 

There are a good many general points which would reward 
research. There is some difference of opinion as to whether 
insects notice colour, or are attracted by it. But, personally, I 
consider that the point is beyond dispute. I believe that colour 
does undoubtedly act as a signal. On one occasion I saw two 
ladies on the lawn at the Sydney Cricket Ground, one of whom 
had some brilliant artificial fiowers in her hat. They were 
followed up and down by two examples of Papilio Sarpedon, 
which hovered over the flowers for a considerable time. I have 
also repeatedly seen hawk-moths, wdiich had flown into a room 
about dusk, approach the patterns of flowers on the wall-paper, 
and on cretonne-cushions, and extending their pz'obosces, attempt 
to probe them. And, when collecting hawk-moths, I once suc¬ 
ceeded in attracting numbers to a plant on which 1 had fastened 
pieces of coloured paper roughly tied to the shape of tubular 
flowers. Probably bees and butterflies have the colour-sense in 
a higher degree than any other insects, but I am convinced that 
most insects which frequent flowers are attracted by the colour. 

Some days after writing the above, I saw a small electioneer¬ 
ing ticket on a telegraph-pole, exhorting the electors to vote for 
Mr. So-and-so. It was green with red lettering, and a butterfly 
{Papilio Sarpedon) was hovering round it, touching it with its 
proboscis, and now and then alighting on it. It isy I think, 
quite safe to infer that the colour attracted the insect. It has 
been said that insects are guided more by form than colour, but 
I think an instance like this is a sufficient ansv\ er to that objec¬ 
tion. The oblong shape in no way resembles the form of any 
flower. 

It has been objected that we should not take for granted this 
purpose for colour, on the ground that we cannot conceive any 
other explanation. But I think the probabilities favour the 
theory. A species of Brunfelsia is cultivated in the Botanic 
Gardens, The leaves are bright green, but every leaf which 
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subtends the small blue flowers has its apical half pure white, 
thus throwing up the flowers by contrast And again, while 
calyces are usually dull in colour, we often find that where there 
is no corolla, the calyx is brilliantly coloured: and where both 
calyx and corolla are wanting, bracts and spathes (as in 
Bougainvillea and Aroids) have conspicuous colours. I certainly 
think that the theory of colour-recognition by insects is sup¬ 
ported by sufficient evidence. 

In Darwin’s Forms of Flowers(2), there is a list of fifty genera 
of plants having cleistogamous flowers. Fifteen of these genera 
extend to Australia, but, so far as I know, cleistogamous flowers 
have been recorded in only two of them, Thelymitra{Z), and Pavo- 
ma, and in addition, in Hypoxis{i). Among the Orchids, there 
are one or two other genera which are either cleistogamous or 
chasmogamous (Calochilus). Are cleistogamous flowers found 
in any of our native species of Eranthemum^ Rneliia^ Viola^ 
OxOfliSy Lespedeza, Glycine^ Droeera^ Jtmcux^ or Commelyna ? 1 
have not been able to find any in Erauthemum Viola, or Oxalie. 

Little, that is definite, is on record about the pollination of 
Eucalyptus,, or, with one exception, of Acacia. T looked up both 
Orders in Hermann Muller’s and Knuth’s books, and was greatly 
aistonished to find that neither book has any reference at all to 
the Jiyrtacese. The Order seems to have been passed over by 
inquirers into pollination methods. And very few observations 
are recorded on Acacia. In the case of Eucalyptus, we know 
that the flowers are visited by the brush-tongued lories, and by 
some of the honey-eaters. In a paper by Mr Swinnerton(S) ‘‘On 
Short Cuts by Birds to Kectaries,” being observations made in 
South Africa, he mentions E ficifolia as being visited by Sun- 
birds, and also by other birds, as well as insects. He believes 
that, in South Africa, this species is chiefly pollinated b}' hive 
bees, and Sphingidje. The Eucalyptus flower being of a shallow, 
open type, with much nectar, it seems rather extraordinary that 
it should be pollinated by Sphinges. The lories, having a short 
tongue, are certainly well adapted for the work, but I should 
have thought that slender-billed birds, and long-tongued moths 
would not be likely to pollinate the flowers. 
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Nowadays, introduced hive-bees are usually the most con¬ 
spicuous visitors, both to garden-plants, and, in localities not 
too remote from settlement, also to native plants, including 
Eucalypts, Banksias, and Grevilleas Bee-keepers are glad to 
have Eucalypt forest in proximity to their apiaries. In some 
cases, doubtless, the hive-bees are instrumental in effecting 
pollination. But in others, they merely deprive the flower- 
frequenting birds of their birthright, without accomplishing 
anything for the benefit of the plants. 

The only observation on the pollination of Acacia that I have 
been able to discover, is a paper on A. cdastrifolia{fi)^ by Mr. O. 
Sargent. There is a reference in Hermann Muller to an Acacia 
in which the central flower of the head is converted into a great 
nectary; and some observations on the relation between extra¬ 
floral nectaries and the flowering period of several of our Acacias, 
are recorded in tl»e Australian Naturalist(7). 

The earliest references I can trace to the pollination of Aus¬ 
tralian flowers are those of Henschel, 1820(8), Hildebrand, 
1867-70(9), and Delpino, 1868-73(10). They appear to have 
contained references to the fertilisation of the Proteacesp and 
Goodeniacese; but as I cannot consult these, I am unable to 
speak definitely about them. It is tolerably certain, however, 
that they were merely observations on the mechanisms of the 
flowers as seen in cultivated plants. In R. Brown’s (not the R. 
Brown) Manual of Botany(ll), there is a very good account of 
indusiate stigmas in theGoodeniacese. He says, “This arrange¬ 
ment of the stigma .... favours fecundation. The five anthers 
are in the form of an arch under which lies the indusiate stigma. 
Accordingly, when the anthers dehisce introrsely, the pollen 
falls directly into the cup-shaped indusium, and there perforn^s 
its functions towards fecundation.” Brown falls into the trap, 
as several of us did, of supposing that, when the pollen was in 
the cup, the process was at an end. 

In 1867, Bentham read a paper before the Linnean Society on 
the Stigmatic Apparatus in Goodenoviese, in which he says, “It 
is in order to call to the subject the attention of any observers 
who may have any species in cultivation, and still more of those 
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of our Fellows who may be resident in Australia, that I lay 
before the Society the peculiarities which I have observed." 
And he fohows this up in the Flora Australiensis (Vo), iv.) by 
saying: “ Goodenoviese are readily known by the remarkable 

indusium, which evidently, together with the peculiar surround¬ 
ing hairs of the style or of the corolla, acts a considerable part 
in assisting the proper impregnation of the stigma. The con¬ 
trivances by which this impregnation is impeded, retarded, or 
promoted, appear to be very different in different genera, as, for 
instance, in Goodenia^ Le8chenayJ.iia^ and Daynpieva^ and are 
well worthy of careful observation on the part of botanists resi¬ 
dent in Australia, where the flowers can be observed subject to 
the natural operations of insects, as well as of climatological and 
other external influences." His account of the mechanisms in 
the former paper is extremely good, really wonderful when we 
consider that he saw only dried specimens of the great majority 
of the species. Notwithstanding the very curious nature of the 
floral arrangements, his pious aspirations were many years 
without fulfilment. 

it was natural that Darwin should be attracted by the unusual 
floral mechanism described, and, in 1860, he had the opportunity 
(£ observing LesehenauUa fvrmosa, publishing a short paper in 
1871. The part of the Gardener's Chronicle in which it appeared 
does not seem to be in any of the Sydney libraries. 

The next attempt to solve the riddle is due to the late JM r. E. 
Haviland, who, in 1882, began a series of papers on plants in the 
neighbourhood of Sydney. Among them was one on the fertilisa¬ 
tion of Goodenia o'i\ita{±zy In this paper, Mr. Havilarul gave an 
account of the floral mechanism, but missed one or two of tlu‘ 
most important points. In the buds, the anthers are arranged 
arching over the open mouth of the indusium, at the bottom of 
which is the immature stigma. The bud is then in an upright 
position, and the style lengthens very rapidly. The membranous 
edges of the petals are folded so as to keep the anthers closely 
pressed over the style and indusium; and, as the latter grows 
up, the anthers dehisce and shed their pollen into the indusium. 
Then the indusium closes, the flower changes to a liori^jontal 
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position, and the style takes up such a position that the open 
mouth of the indusium is behind the two upper petals At this 
time, the stigma begins to grow up from the bottom of the in¬ 
dusium, and pushes the pollen out through the fringe of hairs 
on its edge. An insect (and, so far as I have seen, only beetles 
visit the flowers) pushing its way into the flower, causes the two 
upper petals to part, and the elasticity of the style causes it to 
bend downwards, the mouth touching the back of the insect, and 
depositing the pollen thereon. At a later stage, the stigma 
emerges from the cup, and then matures; and when a pollen- 
dusted visitor arrives, the pollen is taken up in the same way 
by the now sticky Stigma. 

Mr. Haviland does not seem to have seen the pollen packed 
in the indusium, nor the emergence of the stigma I followed 
up Mr. Haviland’s paper by one on another species (14), in which 
I gave an account of the process up to the closing of the in¬ 
dusium; and came to the not inexcusable conclusion that it was 
a case of self-pollination. Mr. Haviland wrote a note criticising 
my paper, and reiterating his opinion that pollination was 
effected by insects receiving pollen from the anthers, and after¬ 
wards placing it on the stigma. But in two later papers (15), I 
gave my experience of a large number of flowers of Scmvola^ 
Selliera^ Brunonia, and Dampiera, in all of which the process 
is just as I have described above, although there are minor 
differences in details. Since then. Archdeacon Haviland, Mr. 
E. Haviland’s son, has described the pollination of Goodenia 
cycloptera{±^). His observations, in the main, agree with what 

1 have stated, but he found that, at the stage when the pollen 
ripened in the indusium, the mouth of the latter opened. This 
is a feature that T have not observed in any of the species 
examined by me. One of the conclusions in my first paper was, 
that G, hederaom was self-pollinated. Evidently, in the later 
papers, I have not made it quite plain that I had abandoned 
that idea, for Archdeacon Haviland, knowing that G. hederacea 
was a decumbent species while 6r. ovata was an erect species, 
cross-pollinated, looked into the question as to whether the erect 
species might be cross- and the decumbent species self-pollinated. 

2 
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But he found that this was untenable for G. cydoptera. T, for 
my part, am confident that all species of Goodeniacese are cross- 
pollinated. Archdeacon Haviland also observed that a native 
bee was the pollinating agent in this species. 

Mr. E. Haviland’s papers included observations on LoheVta, 
and Wahlenbergia, and I also worked out the pollination of thes<*, 
and of three species of Candollea (Styliditim). (.Comparing tlu^ 
methods of pollination in these three families and Compositix^, 
(the four being closely related and placed together in the series 
Campanulatse of the Sympetaleae), we find that a very similar 
arrangement of the stamens and pistil is so modified in each 
family as to secure cross-pollination in very difierent ways. The 
Cucurbitacese, belonging to the same series, having separate* 
staminate and pistillate flowers, necessarily do not present the 
peculiarities which follow. In all the families, at some stage of 
flowering, the stamens form a close ring or rather tube, enclosing 
the style. In Compositae, they are higher than the closed 
stigma, which grows out through the tube, pushing th^ pollen 
before it. Insects visiting the flower-heads remove the pollen; 
later on, the stigma opens and curls back, and is then likely to 
be pollinated by visitors. But if not, it always has the chance 
of getting its own pollen or that of neighhoui’ing flowers when 
the stigmatic lobes curl round, as they do later. 

In Lobeliacese, the stamens also form a tube, with the (dosed 
stigma at the base of the tube. When the anthers are about to 
dehisce, the style lengthens rapidly, and the pollen is pushed 
out of the anther-tube, a process assisted by the fact that the 
outside of the stigma is covered with delicate, beaded Imirs. 
When the closed stigma finally emerges from the tube, the hairs 
wither and drop off, carrying any adherent pollen, and then the 
bifid stigma opens, and is ready to receive pollen from visitors. 
In this case, there is no provision for self-pollination if (u-oss 
pollination does not ensue, and the ovaries, in that case, do not 
develop. 

In Wahlenhergia, the stamens are arranged so that the anthers 
dehisce, and leave the pollen attached to the style, which is pro¬ 
vided with sticky glands. The trifid stigma is, at this time, 
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closed. Insects making their way down the tube, gradually 
remove all the pollen. Then the stigma opens, exposing the 
stigmatic surface, and pollen-laden insects are certain to deposit 
some of it on that surface. 

In the Goodeniacese, the stamens again form a ring round the 
style, having the open indusium on a level with the base of the 
anthers. The style grows rapidly upwards, and, aided by its 
rim of stiff hairs, brushes out all the pollen which falls into the 
cup. The indusium then closes tightly, after which the style 
and indusium take up a position in the tube of the flower, so 
that when an insect forces its way into the tube of the flower, 
the indusium comes down on its back. Later, the enclosed 
pollen is forced out through the hairs, which act like a sieve, by 
the upward growth of the stigma in the cup. Finally, the stigma 
comes out, matures, and is ready to receive pollen. 

In the Candollacea', the ring of stamens is no longer found; 
they unite with the style, so that the stigma and anthers form a 
disc on the end of a long, bent arm, which is sensitive. The 
anthers mature first, and cover the stigma, which is then very 
minute, and immature. When insects visit the flower, the arm 
flies over and deposits pollen on their backs. When all the 
pollen is exhausted, the anthers shrivel, and the stigma grows 
rapidly and matures. In this stage, when visited by a pollen- 
blearing visitant, the stigma picks it up when it reflexes. 

Another family—the Proteacese—is well worthy of attention, 
not only because it is largely Australian, but also on account of 
the peculiarities of the floral structure. Bentbara( 17 ) recognised 
that the structure was significant, and drew attention to it in 
the vain hope that local observers would investigate the subject. 
Delpino, in the same year(io), gave some account of the mechan¬ 
ism, and hazarded the opinion that, in several species, honey¬ 
sucking birds are the pollinators. Hildebrand also refers to the 
subjectThere are several distinct types of floral mechanism. 
In the Suborder Nucamentacete, the flowers are simple and 
regular, and pollination is effected both by birds and by insects. 

In Conospermum, the flowers are small, but clustered together. 
The anthers burst open when touched, and fling the pollen on 
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the visitor, which, in this case, is always an insect—mostly a My 
or a bee. At the same time, the style takes np a new position. 
.In Grevilte, Embothriese, and Banksi^, the liowers are mostly 
irregular and generally bird-pollinated, LoTYidVi^ being an excep¬ 
tion in the second of those tribes. {Lomatia^ by the way, makes 
a poor recompense to insect-workers. Some years ago, .1 recorded 
the fact that flies feeding on the nectar died in numbers, and 
Dr. Petrie thought that hydrocyanic acid was the cause. Re¬ 
cently a correspondent has drawn Mr. Maiden’s attention to a 
similar case. It is only at certain stages of flowering, that the 
insects are killed). Among these, there is considerable diversity, 
although the general plan is the same in all—the pollen is de¬ 
posited in the bud-stage on the disc surrounding the stigma. 
Then the style pulls itself free, and stands up. Birds visiting 
the flowers remove the pollen and transfer it to the minute 
stigmas of other flowers. Mr. Fletcher has drawn attention to 
a very interesting case of crossing between Grevillea lanri/olhi 
and G. acanthifolia; but he has not yet completed his observa¬ 
tions. Hybrids among the Proteacese are only possible when both 
parents have flower-heads of such a kind that the pollinators 
approach them in the same way, and styles of such a length that 
the style-summit of each touches the bird in the same place. 
Thus a species with a secund raceme would not be likely to bo 
pollinated from a species with a round head of flowers. The 
only observations on Australian Proteacese by local boisinists 
that I have been able to trace are by Dr. Shirley(18), and a note 
on Telopea and Stenocarpus by myself (19). Mr. W. M. Uarne 
favoured me with some MS. notes on Grevillea rohtisia, of which 
the following is a precis. The flowers grow in a long, horizontal 
raceme, and the basal ones open first. At tlie tip will be found(J) 
unopened flowers, or partly open, but with the stigma still 
attached to the perianth. Proceeding towards the base of iho 
raceme, we find (2) the style free, with the pollen attacJiecI all 
round the small, central stigma, which is not yet jnatin'o. '‘Jlien 
follow (3) flowers with the perianth bent away from tlie stylo, 
pollen becoming dry, and a drop of nectar appearing in the 
angle between the perianth and the stipes of the ovary. The 



PRESIDENTS ADDRESS. 


21 


stigma is now probably receptive. Near the base, (4) the peri¬ 
anths have fallen, nectar is present, and the stigma mature, and 
ready for pollen. The last stage (5) is the setting of seed, or the 
fall of the flower if pollination has not taken place. 

The flowers are freely visited by Hymenoptera and Diptera. 
Owing to the height of the stigma, however, it is only rarely 
that insects pollinate the flowers. Silver-eyes and sparrows also 
visit the flowers. The former cling to the lower side of the 
raceme, inserting the tip of the beak in the nectary at the base 
of the ovary, pulling the flower over on its stalk In pulling 
the flowers down, the stigmas of stages 3 and 4 are sometimes 
rubbed against those in stages 2 and 3, and thus cross-pollination 
may ensue. Sparrows alight in the middle of the raceme, and, 
in moving about, probably cause pollination. Observation of 
seeding racemes shows that, as a rule, the flowers near the base 
only are pollinated, probably from the other flowers near by. 
Those near the tip, if pollinated at all, receive the pollen from 
the flowers of other racemes. 

In Dr. Shirley s paper, he mentions that, in Grevillea (species 
not mentioned) the tube of the style appears firbt at the base, 
and develops upwards. It is lined with cells resembling those 
of the stigmatic tissue, and it is only when the tube-development 
reaches the tip of the style, that a true stigma is formed. The 
interior of the tip of the style is lined with peculiar, large, thick- 
walled, dotted cells, probably a nutritive tissue absorbed by the 
living tissue of the style-tube. A. S. Wilson(20) has speculated 
on the likelihood of the loose, cellular substance of the interior 
of styles, acting like a plug of cotton-wool in a culture-flask, in 
keeping out fungus-spores from the cavity of the ovary. 

Enough has been said, however, to show that both fleld- and 
laboratory-work well worth while can be found in this thoroughly 
Australian Order. 

I have already alluded to the want of systematic obser\ations 
on the method of pollination in Acacia and Eucalyptus. It is a 
very lamentable thing that no one has taken these genera up. 
Here we have two very large and, from either the scientific or 
the economic points of view, very important and characteristic 
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genera, and yet no one seems to have attempted to solve these 
important problems. Certainly some observations have been 
made in America and South Africa, but it is obvious that these 
are of little value from an Australian point of view. The agents 
of pollination are not the same, though of course we may get 
suggestive hints which will assist the local worker when he 
arrives. 

Dr. Brandis (21) has recorded some interesting notes on the 
6owering-season of Acacia dealhata in India. Trees planted in 
1845, up till the year 1850, flowered in October, corresponding 
with the Australian flowering-time. About 1860, they were ob¬ 
served to flower in September, in 1870 in August, in 1878 in July, 
and, in 1882, they began to flower in June, the spring month 
there, and corresponding with October in Australia. Dr. Brandis 
goes on to say : - “ Having watched the flowering of these trees 
for nearly forty years, there cannot be any doubt in the matter, 
and it is a curious fact that it should have taken the trees nearly 
forty years to regain their habit of flowering in the spring. . . . 
T have tried to see if any similar change of season can be traced 
at Kevv.” Plants there are grown under glass, and flower in 
early spring or towards the end of winter, say February. 
“ The evidence then, so far as it goes, would seem to indicate that 
the flowering-time had also progressively worked back in Kng- 
land, though under more artificial conditions.” 

Mr. Howard Fox, of Falmouth, writing on January 29tli, 
1883, reported that several trees of Acacia dealhata^ 30 ft. high, 
in the open air, had been in flower for ten days, but not so fully 
as they might be expected to be in a fortnights time (22). 

This bears only indirectly on pollination-problems. A large 
majority of our plants flower in winter, and it is possible that 
the scarcity of insects at that season may have resulted in tlie 
modification of the flower towards bird-pollination. An inter¬ 
esting observation connected with this is recorded by Mr, J, (1. 
Cooper(23), who states that the nesting-season of the Anna 
humming-bird {Galypte a7ma)ha.d altered from March 15 to Feh. 
L5-20 since the extensive cultivation of Eucalypts in California. 

The extensive cultivation of Australian trees, perhaps, may 
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have helped to make this early nesting more general, as in this 
climate, such trees, as well as other subtropical garden-plants, 
are covered with flowers, supplying winter-food for these hum¬ 
ming-birds more plentifully than the native plants formerly did. 
But whether or not, my boy (eight years old) found three nests 
of this species within a stone’s throw of our house, all on low 
branches of Eucalyptus (or Australian blue-gum) between Feb¬ 
ruary 15th and 20th. The trees are covered most of the winter 
with large flowers, in which there is much honey, and the Acacias 
of several species, also blooming at this season (like most anti¬ 
podal trees) have been very attractive to the hummers as well 
as to the minute insects on "which they feed. They have like¬ 
wise utilised the long, silky stamens of some Acacias in building 
their nests, though still using chiefly the down from various 
native plants.” He mentions having found young birds of the 
species mentioned, which must have been hatched as early as 
March 1st. 

In any review of work on the pollination of Australian plants, 
one cannot omit that done by Mr. B.. D. Fitzgerald on the Aus¬ 
tralian Orchids. Tn this work, begun in 1875, there are many 
references to the pollination of Australian species. J would 
like to say here that T think it is a distinct loss to science that 
the publication of this work has been discontinued. I had the 
honour, and the very great pleasure of knowing Mr. Fitzgerald, 
and of collecting orchids for him for many years. I know that 
his work was a labour of love, and that a large part of it still 
remains unpublished. Every one who has studied the orchids 
knows how valuable his book is, particularly for its clearing up 
the confusion which arose from the description and naming of 
plants from dried specimens. Any description of an orchid 
which is not based on the examination of fresh specimens is not 
of much value. I would urge that the question of the continu¬ 
ation of Mr. Fitzgerald’s great work, as a State undertaking of a 
special character, should not be lost sight of. 

Before closing, I would like to once more draw attention to 
the subject of bird-destruction. Consideration of the problems 
of pollination of Australian plants shows that many of the most 
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characteristic species, particularly of the Proteacese, depend 
entirely on birds, chiefly the Meliphagidse and the honey-eating 
lories. The former birds are particularly confiding, and so are 
easily destroyed; and the lories have always been considered fair 
game, and also are very liable to be slaughtered because of their 
gregarious habits. The consequence may be that, if these birds 
die out, many of our endemic trees and plants will cease to prf>- 
duce seeds, and in time will become extinct. I would ask our 
Members to become active propagators of the “Spare the Birds” 
doctrine. 

In conclusion, I would like to express the wish, in which all 
of us may Join, that the Linnean Society of New South Wales 
may continue to flourish, and do as good work in the future, as 
it indubitably has in the past. 
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Mr. J. H. Campbell, Hon. Treasurer, presented the balance 
sheets for the year 1816, duly signed by the Auditor, Mr. F. H. 
Rayment, F.C.P.A., Incorporated Accountant; and he moved that 
they be received and adopted, which was carried unanimously. 
The income accounts are summarised in the following table:— 


Heads of Expenditure. 

General. 

Baeteriolooj’. 

Fellowships. 

Total. 


£ 

£ 

£ 

£ 

Administration 

514 

33 

2 

549 

Maintenance. 

102 

28 

— 

130 

Publication . 

239 

— 

197 

430 

Research (Salaries) ... 

— 

too 

1,600 

2,000 

Capital Accounts 

616 

— 

300 

916 

Totals . 

1,471 1 

461 

2,099 

4,031 

Income (all sources) ... 

1,241 

533 

2,099 

3,873 


No nominations of other Candidates having been received, the 
President declared the following elections for the Current Session 
to be duly made:— President: Dr. H. G. Chapman, B.S. 
Members op Council (to fill six vacancies): Mr. J. E. Came, 
F.G.S., Prof. T. W. E. David, C.M.G., D.Sc., F.R.S., Mr. W. S. 
Dun, Prof. W. A. Haswell, D.Sc., F.R.B., Messrs. A. H. S. Lucas, 
M.A., B.Sc., and J. H. Maiden, LS.O., F.R.S. Auditor: Mr. 
F. H. Rayment, F.C.P.A. 

On the motion of Mr. A. H. S. Lucas, a very cordial vote of 
thanks to the retiring President, was carried by acclamation. 
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ORDINARY MONTHLY MEETING. 

March 28th, 1917. 

Dr. H. G. Chapman, President, in the Chair. 

The Donations and Exchanges received since the previous 
Monthly Meeting (29th November, 1916), amounting to 33 Yols., 
206 Pai’ts or Nos., 47 Bulletins, 15 Reports, and 10‘Pamphlets, 
received from 92 Societies, etc., and one private donor, were 
laid upon the table. 
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ON THE MORPHOLOGY OF THE CAUDAL GILLS OF 
THE LARV^ OF ZYGOPTERID DRAGONFLIES. 
Introduction, Part i. (General Morphology), and Part ii. 
(Studies of the Separate Types). 

By R. J. Tillyard, M.A., B.Sc., F.L.S., F.E.S., Linnean 
Macleay Fellow of the Society in Zoology. 

(Plates i.-vi.; and 32 Text-figs.). 
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Introduction. 

In the year 1913, I began an extended study of the various 
organs which function as gills in the body of the Dragonfly larva. 
As is well known, one great division or sub-order of the Odonata 
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(the Anisoptera) possesses larvse which breathe chiefly—one 
may say, almost entirely—^by means of delicate gills situated in 
the rectum. The second sub-order (the Zygoptera) is remarkable 
in possessing larvse in which the caudal processes are very con¬ 
spicuously developed. These processes vary much in size and 
shape, but in general they serve as one of the principal means of 
respiration, though by no means the only one. These organs are 
now generally known as the ccmd(d> gills, though it is by no means 
certain that they function as such in all cases, since in some 
genera they appear to have undergone reduction from disuse. 
During 1913-14, I completed my study of the morphology of the 
rectal gills of Anisoptera, in a paper which was sent to the 
linnean Society of London in ITovember, 1914, but which, 
through the unforeseen delays caused by the war, has only 
recently appeared in print.* A sequel to this, dealing with the 
physiology of the same organs, appeared in the Proceedings last 
year (Vol. xl, Part 3, pp.422-437, Plate xlvii.). With the com¬ 
pletion of these two papers, I passed on to the study of the 
Zygoptera. The state of affairs in connection with this sub-order 
offers a remarkable contrast with that existing for the Anisoptera. 
In the Mtter, the unique beauty and high complexity of design 
of the rectal tracheal gills have been sufficient to attract the 


attention of workers from many fields of Biology, and the study 
these organs stands well advanced. But, in the Zygoptera, 
the condition is one of comparative neglect, so that at present 
no general study of the morphology of the gills has been 
attempted, nor is there as yet any clear idea as to how respira¬ 
tion is carried on. As the case stands at present, it would 
appear that at least five parts of the body of a Zygopterid larva 
may function as organs of respiration, viz., (l)the general in¬ 
tegument, (2) the spiracles (on certain occasions only), (3) th(‘ 
rectum, albeit lacking in the highly specialised gills of the An¬ 
isoptera, (4) paired lateral abdominal processes or gills (in 
ce^in Calopterygid^ only), and (5) the so-called ^cau dal gills.^’ 

On the Rectal Breathing-Apparatus of Anisopterid Larv®/’"'j'ourii 
W Soe. London, Zool., xxxiiL, No.223, 1916, ppA2M06, Plate;'"" 
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To deal with all five of these possibilities would take us beyond 
the limits of a single paper. Leaving aside entirely the con¬ 
sideration of the functions of the general integument, as well as 
that of the spiracles, which, even if they are really permeable, 
can only be used for breathing m air^ and not in water, we still 
have three sets of organs demanding our attention. Specially 
projecting folds of the rectum, assumed to have a respiratory 
function in cases where direct experiments have shown the ex¬ 
istence of regular movements of impulsion and expulsion of water 
in the rectal cavity, have so far only been found in the case of a 
few genera, though it does not follow that they may not be uni¬ 
versally present in the sub-order, if carefully sought for. Paired 
lateral processes or gills are known to be confined to a few genera 
in the subfamilies Epallagince and Thorince. There remain, 
then, for the Zygoptera, the universally present organs known as 
the caudal gills, clearly of the highest importance to a right 
understanding of the respiratory processes of the larvse of this 
sub-order. I have, therefore, decided that the first step neces¬ 
sary in the solution of this latter problem is a^ careful study of 
the morphology of these organs. This paper is confined entirely 
to that one object, and will only touch upon other aspects of the 
problem when their introduction appears to be necessary for the 
development of the main purpose of the paper. 

I had originally intended to confine my study to Australian 
forms. However, it soon became apparent that the triquetral 
form of gill, which does not occur in any Australian genus, must 
be included in any general study of these organs. I therefore 
sought to obtain gills of this form from various European and 
American correspondents. Dr. P. P. Calvert, of the University 
of Pennsylvania, Philadelphia, U.S.A., very kindly provided me 
with the I’equired material, in the form of fixed larvse of Galop- 
teryx and HetcerUm. To him, I desire to express my best thanks 
and appreciation of his kindness. I desire, also, to thank Pro¬ 
fessor W. A. Haswell, F.R.S., Professor of Biology in the Uni¬ 
versity of Sydney, and Dr. S. J. Johnston, Lecturer in Biology, 
for much valuable advice concerning the technical difiiculties 
which have been met with during the course of my work. 
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The scope of the present paper is sufficiently large to make it 
advisable that it should be divided into four parts. Part i, deals 
with the General Morphology of the Gills, and includes also a 
Historical vSummary of the work of previous authors, a list of tJu‘- 
material studied, and a short account of the biological methods 
used. Part ii. deals only with the Morphology of the Separate 
Gill-Types. Part iii. deals with the Ontogeny, and Part iv. with 
the Phylogeny of the Caudal Gills. It was originally intended 
to publish the paper as a complete whole. Howevei", certain 
problems connected with Part iv. have made it imperative that 
the Ontogeny should be studied in much greater detail than was 
originally intended; in fact, it will be necessary to study by 
sections all instars of the growing larva from the time of hatcliing 
up to the attainment of the complete gill-form. To include this 
would mean a delay of at least six months more. As Parts i. 
and ii, include the principal results of more than eighteen months^ 
work, it seems best to publish these without further delay, leaving 
Parts iii. and iv. to appear together later on. 

In the Bibliography, placed at the end of Part ii., there will 
be found all the publications known to me which deal with the 
pmblems of respiration in Zygopterid larvae. Most of these have 
little bearing upon the actual problem of the morphology of the 
caudal gills, but it seemed advisable to offer as complete a list as 
possible. References to the Bibliography are given in brackets 
in heavy type. 

Part i.— General Morphology of the Caudal Gills. 

Historical Summary. 

The first author to give a definite name to the caudal append¬ 
ages of Zygopterid larvae was R4aumur(26), who called them Jim 
{‘^hageoires”), but did not commit himself to any opinion of 
their possible functions. A few years later, Roesel von Roson- 
hof (30) spoke of them as ‘^rudd&t'/eathers'' (“Ruder-Pe<lern 
again, without making any suggestion as to their function. Both 
these authors were evidently speaking of tlie common type of 
gill found in Lesfidee and most Agrionldce, which T shall desig¬ 
nate in this paper as the lamellar type. The first suggestion 
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that T can find as to their supposed respiratory function seems 
to have been thrown out by Carus(7), who, while describing the 
blood-circulation in these organs in the larva of an Agrionid^ 
applied, amongst other terms, the name gill-like leaflets (“kiemen- 
artigen Blattchen’^) to them. This may, or may not, have con¬ 
veyed a hint that he thought of them as possible gills. Some 
twenty-five years later, we find Dufour(9,10) and Hagen (12) 
using names for them which show us that they accepted their 
respiratory function without question. The former—to whom, 
by the way, we must credit undoubtedly the first discovery of 
rectal folds, with a possible respiratory function, in the larvge of 
Calopteryx —termed the lamellar appendages of Agrionid larvae 
exter'iicd> or caudal gills (‘‘branchies exterieures ou caudales”), 
adding (in agreement with R4auraur) that they were also in the 
nature of fi>ns. This author’s disagreement with the observation 
of Reaumur on the question of the position of the spiracles is 
well-known, and the fact that we now know that Reaumur was 
completely in the right does not add to our confidence in Dufour’s 
capacity for judgment. Hagen, who accepted Rufour’s deter¬ 
mination of the rectal folds in Calopteryx laiwse as gills, speaks 
of the lamellar appendages of Agrionid larvas as tail-giUs or 
caudal gills (“Schwanzkiemen”), the name which appears to 
have remained in common use ever since. 

It would be out of place here to attempt to give a complete 
list of the authors who have used the term caudal gills for these 
organs since Hagen first invented it. It seems to have come 
into general use, not only in scientific treatises, but also in text¬ 
books, encyclopaedias, and works of a popular nature. The 
reason for this ready acceptance would appear to be the form of 
the organs themselves, in which the richly-branching tracheje at 
once suggest a respiratory function. We must note, however, 
the observations which appeared from time to time as to the 
well-known ability of Agrionid larvae to live without their caudal 
gills. Such observations may be found in von Rosenhof (30), 
Hagen (12), Sharp (35), Tillyard(37) and others. Taken together, 
they amount to a growing recognition that the caudal gills 
could not possibly be the only organs of respiration for Zygop- 
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terid larvae, since their loss causes little or no inconvenience 
to the growing larva. This has led to the beginnings of 
the study of the rectum of Zygopterid larvae, as a possibles 
I’espiratory organ. On this question, Ris(29) appears to have 
favoured a negative attitude, though Calvert (6) has quite recently 
made observations on the larvae of Oaloftery^. and Hetm'ina, 
which support the original views of Dufour and Hagen. T may 
add that unpublished experiments of my own on the larvae of 
Liphlehia and Austrolestes agree closely with Calvert’s results. 
This question must, however, remain over to be dealt with on a 
future occasion, as much more work needs to bo done before we 
can generalise with any prospect of finality. 

If we turn to the more immediate problem of this paper, the 
morphology of the caudal gills, we find very little work published 
on it. Leaving out of account the ^numerous descriptions of the 
external form of the gill, in various genera and species (a large 
number of which have been described, chiefly from Europe and 
North America), I am only able to indicate one exhaustive 
study of the morphology of a caudal gill, viz., that by Eis(28) on 
the large bladder-like gills of Pseudophma, This is the form of 
gill which will be dealt with in this paper under the name of 
saccm or scbocoid gill. As Ris’ account is by far the most im¬ 
portant piece of work so far published on these organs, a full 
comparison between his results and my own will be given in 
the section devoted to Saccoid Gills. Quite recently, Calvert (6, 
p.391) has sectioned the peculiar gills of Thaumatoneura^ and 
given a short but excellent account of their internal structure, 
agreeing in many points with that given by Ris for Fseudophma. 
I have not been able to find any detailed account of the mor¬ 
pholep of the triquetral gills of the subfamily Calopterygince^ 
nor of the commoner lamellar gills of the Lestidte and most 
Agrionidee. Nor is there, as far as I know, any published work, 
in which a comparative study of the various forms of caudal 
gills known to exist has been undertaken, with a view to indi¬ 
cating the phylogenetic course of development of these organs. 
Tte only paper, that can claim to offer any ontogenetic results is 
by Balfour-Browne(l). This paper, however, does not go 
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beyond noting the changes in the external form of the gill during 
the growth of the larva. Before a satisfactory solution of the 
phylogenetic problem can be attempted, the .ontogeny of the 
internal structures of the gill must be fully understood. These 
gaps in our knowledge it will be my chief endeavour to fill in 
the course of this paper. 

Material Studied. 

For the purposes of this paper, a very large amount of material 
has been gathered together, from many widely separated locali¬ 
ties. In this connection, I desire to recoi'd my deep appreciation 
of the valuable help afforded me by Mr. F. W. Carpenter, M.A., 
Science Master at Sydney Grammar School. He has accom¬ 
panied me on many of my collecting expeditions, and it has only 
been through his zeal and energy that many of the rarest and 
most valuable larval forms have been obtained. In particular, I 
desire to thank him for the discovery of a fine series of larvae of 
Dijyhlebia lestoides from Wentworth Falls, N.S.W., and many 
larvae of Neosticta canescens from Heathcote, H.S.W. Both 
these larvae are rock-dwellers, and can only be obtained by wading 
into very cold water, and lifting out a large number of heavy 
rocks. Mr. Carpenter has also wielded the dredge-net for me 
with great success, and most of the specimens taken* in this 
manner at National Park must be credited to his energy. To 
my brother, the late Lieut. S. J. Tillyard, 5th Royal Berks., I 
am indebted for a fine series of fixed larvse of Diphlehia euphm- 
dides, from rocky streams at Kuranda and Yungaburra, N. 
Queensland, as well as for my only two specimens of the rare 
larva of Nosostiota 8olida. My thanks are also due to Professor 
P. P. Calvert, of Philadelphia, U.S.A., for larvse of Galopteryx. 
and Hetmrina^ to Mr. G. Howes, of Dunedin, N.Z., for larvae of 
Austroleatei^ coleu 80 'tds tmd Xanthocnemia zelandica^ and to Mr. J. 
Bridwell, of Honolulu, Hawaii, for a number of larvae of Ayrton 
astelice, a very peculiar form with reduced caudal gills. 

I append herewith a tabular list of all the forms studied. The 
names given under the type of gill-system are those used in this 
paper, and will be found defined in their respective sections. 
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Methods op Study. 

A. The living lar'iKi, 

For studying the living larvai, I used two large aquaiua, and 
eight smaller observation jars. All these were provided with a 
bottom of clean sand, in which Vallisneria and other water- 
weeds were grown. For the rock-dwelling larvje, I used two 
puppy^s drinking-tins, about three inches deep and one foot in 
diameter. In these was placed a layer of fine sand, with a 
number of small rocks, leaning against one another at various 
angles. A depth of only about two inches of water is required 
in these pans. As no water-weed is grown in them, the water 
was allowed to evaporate, and fresh water added every two or 
three days. 

The larv» of Dvphlehia^ I^eosticta^ and ArgioleMes^ being rock- 
dwellers, were left in the tin pans. All the rest were kept in 
the large aquaria, except when a particular species was under 
observation; in which case it was removed to one of the observa¬ 
tion jars for closer study. The aquaria, jars, and pans were 
covered with cages of mosquito-netting on wire frameworks. By 
this means I was enabled to breed out the imagines of every 
Australian species made use of in this paper, and so to deter¬ 
mine every laiwal form with certainty.'^ Full descriptions of 
these larvae will be given in a future paper. 

In studying the gill-system, it is necessary to use the living 
larva in order to determine the following points:— 

(i.) The natural position of the three gills, i.e., whether pressed 
against one another or held wide apart, and, if the latter, the 
approximate angles between them; also, whether each separate 
giU is held in a vertical or horizontal plane, and whether, in the 
case of the lateral gills, the mid-rib, or thickened edge of the gill, 
is placed externally or internally, dorsally or ventrally. 

(ii.) Whether the gills are an aid or a hindrance during loco¬ 
motion. 

* The larva? of OermgnonmiAA'mtrocmmiii-wQve bred out in the Queens¬ 
land Museum, where the Dii’ector, Dr. R. Hainlyn-Harris, very kindly 
lent me a room and aquaria during September, 1913. 
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B. Whole Mounts of the Gills. 

Cleared unstained whole mounts of the separate gills can be 
made use of in all cases, except for the very thick and opaque 
saccoid gills of DipMehia. The larva should be taken preferably 
near the middle of an instar; not just after ecdysis, when the 
cuticle is weak and liable to shrivel, and not just hefoi*e ecdysis, 
when there are two cuticles, and the new inner cuticle is liable 
to shrink away from the old hard outer cuticle. 

The gills should be cut off from the living larva, at the break¬ 
ing-joint, and allowed to drop into some fixing fiuid, or simply 
into 70 per cent, alcohol; the object being simply to study the 
external form of the gill, and the courses of the main and branch 
tracheae. By passing rapidly up through 90 per cent, to absolute 
alcohol, clearing in clove oil, and mounting in Canada Balsam in 
the usual way, the tracheal system can usually be preserved 
intact for months or even years. Saccoid and triquetral gills 
require a longer time than lamellar .gills for dehydrating and 
clearing, and must be mounted within a raised ring. 

Stained whole mounts are best made from gills fixed for 24 
hours in Carls’ Fixative (see below, section C). The fixative 
must be thoroughly washed out of the tissues (several changes of 
70 per cent, alcohol during 24 hours or more), and the gill passed 
down through 50 per cent, alcohol to 35 per cent, alcohol. Jt 
should then be stained for 24 hours or longer in 35 per cent, 
alcoholic solution of Grenacher’s boi^ax carmine, and the stain 
difereiitiated out for 24 hours or more in acid alcohol (0‘5 per 
emt HNO 5 in 70 per cent, alcohol). Dehydrate, clear and 
mmnt as usual. The stained gill shows very clearly the hypo- 
derm cell-layers and nuclei, as well as the courses of the dorsal 
and ventral blood-canals. 

C. Sections. 

It is not easy to obtain good serial sections of the caudal gills, 
chiefiy because of the chitinous cuticle, which not only resists 
the knife, but also makes it very difficult to fine a suitable fixa¬ 
tive, which will penetrate the gill thoroughly, and yet, at the 
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same time, cause the least deformation of the cell-layers within 
the gill. 

Fixation :—I find the two best fixatives are the well-known 
Gilson’s Fixative (mercuro-nitric), and Carls’ Fixative (Formula: 
2 parts glacial acetic acid, 6 parts concentrated formol, 15 parts 
absolute alcohol, and 30 parts distilled water). Both fixatives 
give equally good fixation of all the internal parts of the gill; but 
neither of them is quite satisfactory as regards the fixation of the 
hypoderm-layer, which is often found to be somewhat shrunken. 
In addition, if Gilson’s Fixative be used, it is very difficult to 
remove all traces of mercuric chloride from the innermost of the 
alveoli, in the case of large saccoid gills. The remarkable struc¬ 
tures described by Bis (28) in some of the alveoli of the saccoid 
gill of Pseudophcea, in the form of moss-like tufts of fibrils, appear 
to me to have been undoubtedly caused by incomplete washing- 
out of some mercuric or other fixative. I have never found any 
stmctures remotely resembling these in any sections that I have 
examined. 

The fixative may be employed either hot or cold. The former 
gives the quicker fixation, but has the disadvantage of generally 
causing the hypoderm-layer to shiink away from the cuticle. The 
cold fixative, too, can be carried into the field, and larvge fixed on 
the spot when necessary. 

The gills may be cut off and fixed at any stage of larval growth; 
but really good sections can only be surely obtained if the larva 
is taken fairly soon after an ecdysis, when the cuticle is still 
moderately soft. For this reason, all lar^’fe dredged out from 
ponds or rivers while in this condition should be fixed on the 
spot, since such larvee do not carry well; and, even if they can 
be kept alive, the delay in returning home means a corresponding 
increase in the hardness of the cuticle. Unsuitable larvae should 
be left in the aquarium until they undergo an ecdysis, when 
they should be immediately taken and fixed. 

In all cases, fixation should be carried out by cutting the gills 
off* the living larvae, and allowing them to fall directly into the 
fixative. For transverse sections, it is advisable to make two 
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cuts across the larva with a pair of fine scissors; the first across 
the three gills at a level about one-third of their total length 
from the base, and the second across the seventh abdominal 
segment of the larva. For this method, I am indebted to Dr, 
Calvert, of Philadelphia. Tts great advantage is that in one 
series one can study the genei*al structure of the gills, while in 
the other series one combines the structure of the rectum, whi(^h 
is of great importance in the general question of the respiration 
of these larvae, with the structure of the basal portions of tlu‘. 
gills themselv^es. For longitudinal sections, T find it best to 
sever the gills at the breaking-joint. If the gills are too long, 
they may be cut across the middle. The last three segments of 
the larval abdomen may also be cut ofi* separately, if it is desired 
to study the rectum and basal pieces in longitudinal sections. 

If it is desired to employ the fixative hot, it should be heated 
in a test-tube to just on boiling-point. Some of the hot fixative 
is then poured into a large watch-glass, over which the larva is 
held, while its gills are cut off with the scissors. The cut-off‘ 
portions usually sink immediately; if any of them float, they 
should be at once submerged by means of a camels-hair brush. 
Leave the gills in the fixative until it has cooled to about the 
tempemture of the room. Tliey should be transferred to 70 pei’ 
cent, alcohol (either directly, from Carls’ Fixative, or indirectly, 
from Gilson’s Fixative, through grades of 17, 35, and 50 per 
cent). In addition, if Gilson’s Fixative be employed, the mercuric 
chloride must be thoroughly removed by means of iodised alcohol, 
in the usual manner. In both cases, wash well in several changes 
of 70 per cent, alcohol over a peiiod of 24 hours. 

If used cold, the fixative should be poured into a crystal dish, 
and the gills cutoff and allowed to fall into it as described above. 
The dish must then be covered over, and the gills left in tlu^ 
fixative for from 12 to 24 hours (not longer) according to the 
state of the cuticle. Tmnsfer to 70 per cent, alcohol as describe<l 
above, and wash well 

^jtminy :—Before dehydrating, the gills should always be 
subjected to a certain amount of softening, by immersion in a 



ST S. J. TILLTARS 


43 


solution of soft soap in 70 per cent, alcohol. A good rule to 
follow is to make the time of softening equal to the time of 
fixation, in the majority of cases, 24 hours for both. The 
soap will remove the fat from the cells of the fat-body in the 
larval abdomen, but will not affect the gill-tissues in the slightest? 
except perhaps by a removal of fat from a wandering fat-cell or 
two in the blood-canals. In the case of very tough gills, taken 
from larvsB just before ecdysis, a little warming (by standing the 
solution on the bath) will expedite the softening. 

After softening, the gills must be thoroughly washed in several 
changes of 70 per cent, alcohol over a period of at least two days. 
The last change, when poured off into a small tube and shaken 
up, should not show the slightest sign of forming a lather. 

Dehydration :—Pass up into 90 per cent, alcohol for 6 hours, 
then into absolute alcohol for 6 hours at the most. 

Embedding :—In studying the rectal gills of Anisoptera, ex¬ 
cellent sections were obtained by single-embedding in paraffin. 
This method is not recommended for the caudal gills of Zygoptera. 
Owing to the thickness of the cuticle, the method of double- 
&mbedding should always be employed. Some of the larger and 
tougher gills resist considerably the penetration of celloidin. 
Gills of ordinary thickness should be left 24 hours in each suc¬ 
cessive stage, beginning with a 1:1 mixture of alcohol and ether, 
and passing up through -J- per cent., 2^ per cent., and 5 per cent, 
celloidin. Yery tough gills may be left 48 houz’s in each suc¬ 
cessive stage of celloidin solution. The hardening of the celloidin 
block in chloroform vapour must be very carefully carried out, 
the block being cut out and shaped when, if anything, it is 
dightly harder than it would be allowed to become if it contained 
softer tissues, but still not bal'd enough to cause any contraction 
in the gill. Hardening is then completed by immersion in liquid 
chloroform, and the hardened block is infiltrated with, and em¬ 
bedded in, paraffin in the usual manner. The cutting and 
mounting of the sections present no features of special difficulty, 
other than those usually attendant on dealing with somewhat 
tough material. 
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Stahmig :—^Tlie gill-tissues, excepting perhaps the hypoderin- 
layer, take up stains very slowly. If a series of sections, running 
from the i*ectal x'egion of the abdomen into the basal third of tlie 
gills, be arranged on one side, and stained in hiematoxylin, it 
will be found that the body-sections become deeply over-stained 
before the gill-sections are sufficiently stained to allow of differ¬ 
entiation. Consequently, sections of gills require to be left in 
the stain for a long time, until the hypoderm-layer is strongly 
overstained. In the subsequent differentiation in acid alcohol, 
the hypoderm nray be allowed to remain slightly overstained, in 
oiffer to obtain the best differentiation in the internal tissues. 

Two double-stains may be recommended as almost equally good 
for gill-sections, viz.:— 

(1) Ehrlich’s Hsematoxyliu with Eosin. The Eosin only stains 
the cuticle and the endotracheae. 

(2) Heidenhain’s Iron Hsematoxylin with Orange G. The 
Hsematoxylin should be used as a purely nuclear stain, the 
Orange G as a general cytoplasmic stain. The combination of 
the two differentiates out the endotim^hese and the outer layer of 
cuticle in hlaek^ the nuclei in brown or greyish-black, and the 
cytoplasm in dull orange. 

For the purposes of this paper, about 40 series of sections ha\'c 
been prepared and stained by one or other of the above methods. 
Many of these sets are serial transverse sections taken right 
through from the region of the rectum to near the end of the 
gill, and thus running into more than one thousand sections of 
10/A thickness. Much labour may be saved by embedding the 
three cut-off ends of the gills close togetlier in one block. In the 
case of very long gills (e.g., Amt7^olesteis\ the three cut-off ends 
may be arranged close together alongside the piece containing 
the rectal region and the gill-bases, thus reducing the number of 
sections to one-half. 

Nature op the Caudal Gills. 

In all Zygopterid larvse, the caudal gills are three in number, 
vk., a single unpaired Tmdian gUI, placed dorsally, and a pair of 
hieral gUk, placed latero-ventrally, to right and left of the 
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median gill respectively. The median gill is bilaterally symme¬ 
trical about the mid-sagittal plane of the larva. The lateral gills 
are asymmetrical in themselves, but the two gills are symmetri¬ 
cally placed, to right and left, with respect to the mid-sagittal 
plane. 

The median gill is formed from the ap 2 midix dorsalis of the 
larva. This is a median outgrowth from the eleventh abdominal 
tergite. In position, it corresponds with the Uhon of Crustacea, 
and may be considered analogous with that organ. It is not, 
however, a true homologue of the telson, since there is strong 
evidence that the appendix dorsalis of the Odonate larva is a 
more recent development than the archaic cerci. * 

The lateral gills are formed from the two cerci of the larva. 
These are the original abdominal appendages of the last or 
eleventh segment, i,e., outgrowths from the bipartite sternite of 
that segment. They are, therefore, the true horaologues of the 
uropods o£ Crustacea. 

Although the cerci, and the appendix dorsalis (when present), 
jn other insect-larvae, are frequently many-jointed, yet in the 
Dragonfly larva they are always either unjointed or only two- 
jointed. Throughout the Sub-Order Anisoptera, where caudal 
gills are not developed, these three processes are always compara¬ 
tively short, hard, and unjointed, forming together a strong anal 
pyramid^ which guards the anal opening, and can be opened or 
closed at will. In the Zygoptera, as we shall see later, the two- 
jointed forms appear to be the older, and we are able to establish 
the descent of certain un jointed forms from older two-jointed 
forms. There are, however, other unjointed forms which show 
no evidence of an ancestral two-jointed form. Further, reduc¬ 
tions from a two-jointed to an unjointed form appear to have 
taken place along several separate lines of descent. Hence we 
cannot divide the gills into two main types according to the 
number of joints; but must search for a more natural method of 
classifying them. 

Each gill is attached to a short basal piece^ viz., the reduced 
remnant of the eleventh tergite in the case of the median gill, 
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the bipartite reinnant of the bipartite eleventh sternite in the 
ease of the two larval gills. The muscles which control the 
movements of the gills are small but strong, and are -inserted 
into the walls of these basal pieces. The nature of the joint 
between the basal piece and the gill is such that, if the gill be 
seized by an enemy, it can be cast off without injury to the basal 
piece. Such a joint is known as a hreakiny-joint (8,18). 

Morphologically, each caudal gill is a hollow outgrowth of the 
body-wall, lined by a tough, chitinous integument or cuticle^ 
beneath which lies a continuous layer of hypoderm-cells. The 
space enclosed by the gill-walls always carries one or more large 
longitudinal trachece^ from w^hich more or less numerous branch- 
trachese pass outwards to all points of the gill-wall. Within the 
gill, also, there are always developed two hlood-canah, or pro¬ 
longations of the hsemocoele. One of these is placed dorsally, 
the other ventrally. These two canals become confluent distally 
within the gill, so that there is a continuous circulation of blood., 
corpuscles, passing into the gill and out of it again. The tracheae 
and blood-canals are supported in a more or less strongly devel¬ 
oped meshwork of alveolar tissue^ which fills up all the rest of 
the space in the interior of the gill. 

^ The Hypodermis and Cuticle, 

The wall of the gill, like that of the body of the laiwa, is 
formed of a tough, chitinous cuticle {cu, cu')f beneath which lies 
a single layer of polygonal cells, the hypodermis. 

The cuticle varies in thickness from 5 /a to as much as 15/x, 
according to the type of gill. It is thinnest and most delicate 
in Saccoid Gills, stputest and strongest in Lamellar Gills. Along 
the mid-ribs of the Triquetro-quadrate and Lamellar Gill-systems 
it is especially thickened, and is in such places often armed with 
stout spines. 

The cuticle can always be separated into two distinct parts, an 
inner, softer part (cu), apparently formed of a number of thin 
parallel layei*s, and not stainable with eosin, and an outer harder 
part (cti) of quite uniform structure, easily stainable to a deep 
red with eosin. Of the total thickness of the cuticle, the outer 
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hard layer seldom exceeds one-fourth, though along the mid-rib 
of a Lamellar Gill it may occupy as much as one-half the total 
thickness. 

The cuticle appears to be everywhere clear and unpigmented, 
though granules of pigment (pg) can frequently he seen adhering 
to its inner surface at places where the hypodermis has shrunk 
away from it (Text-fig. 1). 

At ecdysis, the whole cuticle of the gill is cast off with the 
body-cuticle of the larva, A study of the morphology of the 
cuticle during ecdysis was not one of the objects of this paper; 
but one cannot pass over this question without calling attention 
to the remarkable little ball-like bodies or secretions (also seen 
by Ris) which accumulate between cuticle and hypodermis just 
prior to ecdysis, and which certainly appear to be the first de¬ 
positions of a new cuticle, underneath the old one which is soon 
to be cast off. 

The lvypode.rm>iB is everywhere a single layer of cells, except at 
the extreme base of the gills, and, exceptionally, under the mid¬ 
rib of Lamellar Gills, where it sometimes becomes two or three 
layers of cells deep. The t 3 ?pical epithelium forming the hypo¬ 
dermis is a layer of rather flat, polygonal cells from 4fi to 6 /a in 
thickness (Text-fig. 3, hy). The cell-boundaries are generally 
indicated by pale intervals separating the darkly pigmented cells, 
it being a general rule that the pigment-granules, whether few 
or abundant, are most numerous around the cell-nucleus, and 
tend t<j be absent from the outer border of the cell. The whole 
hypodermis may be deeply pigmented (as in Diphlebia), or almost 
without pigment (as in Argiocnemis), Between these two ex¬ 
tremes lie the larger number of gill-types, in which the pigment 
is chiefly collected into certain areas of dense pigmentation, as, 
for instance, in the gills of Austrolestes psyche (Plate i., fig.l), 
Aryiolestes (Plate i., figs.8-9), PsevdcLgrion australasia^ 

(Plate ii., fig. 13), and Austrocnemis splendida (Plate ii., figs. 18-19). 
This arrangement often gives a beautiful pattern to the gills, and 
may be of value for the protection of the larva in its natural 
haunts. 
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The nuclei of the hypoderm-cells are large prolate spheroids, 
usually lying with their major axes parallel to the cuticle, but 
sometimes standing up more or less at right angles to it. When 
the hypodermis is exceptionally thin, the nuclei bulge inwards, 
so that the inner border of the hypodermis has a wavy outline. 
The average size of the nucleus is about 8/i long, by 4/i wide. 
Usually, the nuclei are all of about one size everywhere in the 
gill. In the Lamellar Gills, however, the thinnest portions of 
the blade, situated towards the distal end of the gill and beyond 
the rachis, is bordered internally by hypoderm-cells of smaller 
size, with smaller nuclei averaging only S/i- to 6/i long. 

Beneath the mid-rib, in gills of the Lestid type, the hypoderm- 
cells tend to become columnar, and may attain to as much as 
30/x in height. This is particularly noticeable in the genus 
Hynlestes, whei’e the alveolar meshwork is greatly reduced. 

A very typical section of cuticle and hypodermis is shown in 
Text-fig.l, fmm the lateral (triquetral) gill of Calopteryx. 

The Baml Pieces and BreakingrjovrU, 

Each gill is attached to the tenth abdominal segment by means 
of a short, cylindrical ba^al piece. Heymons(l7) has shown that, 
in the case of the median gUl, the basal piece represents the 
reduced tergite of the eleventh abdominal segment; while, in 
the case of the two lateral gills, the two basal pieces represent 
the two parts (right and left) of the reduced bipartite sternite 
of the same segment. A section across the basal piece reveals a 
large lumen formed of the undifferentiated hsemocosle, partially 
tiled by the large tracheae, a small accumulation of fat-cells 
around them, and the small muscles by means of which the gills 
are moved. 

^ Between the basal piece an^ the gill proper lies the hreaking-^ 
jcint, of which sections are shown in Plate iii, figs.21, 22 (Feo- 
sitcia). It is along the transverse plane formed by this joint 
that the gill is cast off, if seized by an enemy or otherwise 
entangled, so that the larva desires to free itself. The ingenious 
arrangement by means of which this can be done, without 
sufficient loss of blood to be fatal to the larva, can be made out 
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by a comparison of Text-fig.l with Plate hi., figs.21, 22. From 
Text-fig. 1, we see that, at the line of junction of the gill-base 
with the eleventh segment (which is the line of the breaking- 
joint), the cuticle becomes suddenly narrowed, and, in particular, 
the tougher outer portion of the cuticle, which is particularly 
thick on the basal piece and at the extreme base of the gill, is 



Text-fig.l. 

Basal piece {Bp) and breaking-joint {hj) of right lateral gill of Argiolestes 
icteromelas Selys, {x 87). Drawn from a cleared whole mount. 

tenth abdominal segment; G, base of gill; IJiy, hypoderm-layer 
across breaking-joint; tr, single main trachea approaching gill; tr\ its 
two divisions within the gill. Rest of lettering as given on p.l09. 

greatly reduced. Thus the gill is not only Jleocihle about this 
joint, but fairly easily detachable also, by reason of the ease 
with which the thin cuticle can be torn away. 

Now if we examine the breaking-joint in transverse section 
(Plate iii,, figs.21, 22), we shall see that, just at this point, the 
hypodermis grows out into a delicate transverse layer of 
elongated columnar or spindle-shaped cells, which almost com¬ 
pletely close in the lumen of the organ. The hsemoccele, which, 
in the basal piece, is broad and undifferentiated, is here reduced 
to two narrow canals {dh^ vh\ which are the beginnings of the 
dorsal and ventral blood-canals of the gill itself. The rest of 
the hsemoccele is closed up, except for the excessively narrowed 
channels in which the main tracheae {tr) run. When the gill is 
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thrown off, the tracheae and blood-canals are torn away at their 
narrowest portions, leaving an almost continuous sheet of hypo- 
dermis to cover the wound. Before any blood could be lost, the 
contraction of the muscles of the basal piece will have drawn 
the wound together, so that the blood-canals and tracheae are 
closed up, A rapid overgrowth of hypoderm-cells then takes 
place, forming a bulge or tubercle upon which a new cuticle is 
rapidly developed. From this bulge, by further growth of the 
hypodermis, a regenerated giM will be reconstructed at the follow¬ 
ing ecdysis. 

The Alveolar Meshwork (Plate iv., figs.30-33). 

This peculiar structure fills the greater ‘part of the interior of 
the gill in the Saccoid and Triquetro-quadrate Types, and persists 
also in the central area or rachis of the Lamellar Types. It was 
first discovered and described by Br. F. Bis, in his study of the 
saccoid gills of Fseudophcea (28). A translation of his opening 
sentences on this formation offers us an excellent word-picture 
of it:— 

The interior of the bladder under the hypodermis is filled 
with a very queer web-like body (“sehr eigentiimlichen Gewebe- 
korper”); it is of quite regular alveolar construction, and the 
individual alveoli are spheroids flattened against each other. 
The alveoli possess genuine partition-walls (“achte Wandungen”) 
made from a substance which, as far as my optical aid (Leitz 
1mm. 1/13) went, is structureless and only weakly colourable 
with hmmatoxylin; examination in series shows that in each 
alveolus there lies one firm cell-nucleus, and only one, so that 
the supposition arises that each alveolus is the product of a 
single cell. 

A careful study of the alveoli in numerous sections through 
gilis of DipfdeMa, Neosticia^ and Calopteryx convinces me that 
Ris’ description is correct, except in one point. It is true, as a 
general rule, that if one follows a single alveolus through a 
number of sections, from the point at which it first appears as a 
minute area between two larger alveoli, to the point at which it 
finally disappears, one and only one nucleus can be seen upon its 
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wall. The exceptions to this occur so seldom (I have seen one 
alveolus with three nuclei upon its wall, a few with two, and 
perhaps a score or more with none at all, out of thousands ex¬ 
amined) that they are scarcely worth considering. But it is 
also true that the nucleus that does duty for one alveolus is fre¬ 
quently the same nucleus that counts for an adjoining alveolus, 
or even for two other alveoli. This fact seems to have escaped 
Ris^ attention; but it is nevertheless a very important piece of 
evidence when we come to discuss the true nature of the alveoli. 
I find that, as a general rule, the nucleus is situated at a point 
of union between the wall of one alveolus and the walls of one 
or more adjoining ones. In other words, the walls of separate 
alveoli are not distinct structures, each the product of a single 
cell, but are formed by fusion of a number of branching cells 
having nuclei at their centres. Consequently each alveolus is 
not, as Bis’ supposition would indicate, the hollow interior of a 
single cell, but merely a small portion of the original hsemoccele, 
closed off by the ingrowth and fusion of cell-processes around it. 

If my interpretation of the structure of the alveoli be correct, 
we should expect to find nothing actually inside the alveoli 
themselves except blood-plasma and, perhaps, an occasional 
amcebocyte; whereas, if Bis’ interpretation be the true one, it 
would be reasonable to expect some internal structure mi generis 
within the alveolar cavity. 

Now Bis has figured (28, Plate 6, figs. 17-20) and described at 
some length, some extraordinary structures from the interior of 
the alveoli. He says (I translate from the original German):— 

One part of the above-mentioned alveoli is full of very rich 
and delicate ramifications in moss-like branching tufts of stand¬ 
ing fibrils (“ reichen und zierlichen Verzweigungen in moosartig 

verastelten Biischeln stehenderFibrillen”).In one alveolus 

one single fibrillar tuft of this kind appears to be predominant; 
but formations are not lacking in which a number of smaller 
tufts are found in near or distant parts of the same alveolus. 
Other formations are also to be noticed as stages in the develop¬ 
ment of these fibril-tufts: button-shaped and closely packed 
together, running out from a narrow base in countless threads, 
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as yet stout %iid unbranched; or else the length of the threads is 
considerably greater, but the resolution (“Aufldsung”) of the 

tufts is not yet complete, not yet filling up the alveoli.The 

individual fibrils of these tufts seem to be very regular in thick- 
n^s and of extreme fineness; I cannot discover any other 
formation in them with my aids; the individual pale hsematoxy- 
lin colouring for a single cell is quite uniform. It has already 
been said that only one part of the alveoli contains these tufts; 
the division is by no means regular; but, in reality, both in the 
ca^ of the median as well as the lateral gills, there is a central 
zone of empty alveoli surrounded by a peripheral zone of alveoli 
filled with fibrils; towards the distal end of the organ the number 
of empty alveoli decreases more and more, so that at the spot 
where the two large blood-vessels unite only very few are left 

empty.The alveoli containing blood lie predominantly on 

the periphery of the organ near the hypodermis. The alveoli 
containing fibril-tufts contain these only, and are otherwise 
empty. At first sight the (jLppearance in a f&w platen of sus¬ 
pended fragments of fihrU-tufts in middle of the lumen of the 
big blood-vessel seems to be very striking) but in at least one place 
{the series is not quite without a break) it is possible to refer 
this phenomenon back to a group of fiWil-lufts which is here 
dinging to the w<dl of the big blood-vessel, in ail other respects as 
on the wall of the alveolus (“ wie sonst der Alveolenwand ”). 

I have placed in italics two statements near the end of this 
quotation, because it seems xo me that they, taken in conjunc¬ 
tion with Ris^ excellent figures, three of which are reproduced 
on Plate iv., figs.31-33, give us the obvious solution of this ex¬ 
traordinary formation. Having carefully studied numerous 
series made from carefully fixed and prepared gills of the saccoid 
type, and one of which {Diphlehia) is closely enough allied to 
Fse%idophem to admit of no doubt as to the unity of structure in 
the gills of the two genera, I have no hesitation in saying that 
fhe formation so carefully described by Ris is entirely absent 
from all sections which I have examined. I am bound to con¬ 
clude, therefore,—and I must call as evidence for my conclusion 
both the two statements in italics and Ris’ own figures_that 
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these structures are undoubtedly artefacts, being nothing more 
nor less than a crystallisation of some ingredient used in the 
preservation of the gills studied by Ris. 

Ris himself says of these structures:—I shall not disguise the 
fact that my first impression on seeing them was that of an 
artificial product, at first of crystals of a fatty acid, then of a 
fungoid growth. Neither of these impressions stood the light 
of clear observation, and I am convinced that we are dealing 
with a certainly extremely curious structure peculiar to this 
organ. 

The reasons for concluding that Ris’ first impression was the 
right one, Le., that the fibril-tufts are artefacts, may be briefly 
stated as follows :— 

L They do not occur in any type of saccoid gill, so far studied, 
which is known definitely to have been properly fixed, and to 
have had the fixative completely extracted. 

2. They do not occur in the lateral abdominal gills of Fseudo- 
phcea^ the internal structure of which, on Ris’ own showing, is 
a miniature reproduction of the saccoid gills as far as the alveoli 
are concerned. 

3. They occur just in those parts of the oi-gan (viz., the peri¬ 
pheral alveoli) where they would be found if (a) the larva had 
been partially fixed, and the fixative not washed out; or if (d) 
the larva had been greatly over-fixed, so that only the more 
open central portion, with the blood-canals, had subsequently 
been freed of fixative. 

4. The fact that fibril-tufts are found adhering to the wall of 
the large blood-canal, and some even suspended in its lumen (see 
the italicised portions of the quotation from Ris given above) 
seems to me to be fatal to the argument that they are a special 
or peculiar structure, found only in this type of. gill. Either they 
are a formation produced within the alveoli as part of the living 
cell (it is clear that Ris was inclined to regard each alveolus as 
a single cell), or they are a foi'eign body. If the former, they 
could not occur also on the wall of the blood-canal, or free within 
its lumen; for there is no connection between the blood canal 
and the alveoli. 
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5. The tufts figured in Ris’ photograph, shown on Plate iv., 
fig.33, undoubtedly extend just beyond the limits of the alveolus 
shown. 

6. His’ own photographs show a structure quite unlike any¬ 
thing known to occur in the animal kingdom, and bearing on 
their very face the stamp of artefacts. 

I may add that these photographs were submitted to both 
Professor Haswell and to Dr. S. J. Johnston, of the Zoological 
Department, University of Sydney, and both of them pronounced 
them to be artefacts without any doubt whatever. 

It seems necessary to go into this matter at some length, in 
order to prevent further speculations as to the function of these 
fibril-tufts. The fascinating theory that each alveolus might be 
a single cell, in which special end-organs the fibril-tufts) 
were developed, for the purpose of extracting oxygen from the 
alveolar contents (water, air, or blood?) and passing it into the 
tracheal system, can no longer be entertained. We must look 
for some simpler, though more prosaic, explanation of the physi¬ 
ology of the caudal gills. 

Let us now return to the question of the structure of the 
alveoli themselves. Here a study of these organs in all positions 
within the gill, and in all different types of gill available, is 
essential to a right understanding of their nature. Of particular 
value is a careful study of those alveoli, few and comparatively 
large'in number, which lie in the rachis of a lamellar gill; since 
in this case the mind is not confused by their immense number, 
and their relationship with the hypodermis is easily made 
apparent. 

In those alveoli which lie closest to the hypoderm-layer, it is 
easily seen that the wall of the alveolus merges into the inner¬ 
most stratum of the hypoderm-layer, as shown in Text-fig.9. It 
would appear that the hypoderm-cell is capable of throwing off 
a portion of its substance in the form of a delicate layer, either 
from its inner or outer border. The continuous layers so thrown 
off along the whole hypoderm-layer upon its outer border form 
the separate strata of which the cuticle is composed. Between 
the layer last thrown of^ and the living hypoderm-cells, one finds 
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a layer of dust-like pigment interposed. Now an examination 
of the alveolar wall shows (as far as magnification by a 1/12th 
oil-immersion lens is able to show) a very uniform, lightly-stain¬ 
ing substance closely resembling the innermost stratum of the 
cuticle, but without any pigmentation. One would not hesitate 
to pronounce this delicate layer to be chitin, were it not for the 
presence of the alveolar nuclei. These, however, give the key 
to the structure. If one follows carefully through a series of 
transverse sections of a complete gill from the base outwards, it 



Diagrammatic representation of formation of alveolar mesliwork. A, the 
two walls of the gill separated by the hsemoocele {he). B, migration of 
hypoderni-cells {ale) into the h»moooele, with outgrowth and union of 
their processes. C, the alveolar meshwork completed by differentia¬ 
tion of the same cells into alveolar nucleus {cd%) and alveolar wall, 
a?, a single alveolus enclosing a portion of the original hasmoccele. 
Rest of lettering as on p, 109. 

is clearly to be seen that, near the base, a number of hypoderm- 
cells do not lie in the regular epithelium, but project out across 
the gill-cavity, with their nuclei placed irregularly within it. 
These cells unite across the interior of the gill, where, indeed, at 
the breaking-joint, they form an almost complete transverse 
layer. Passing further into the gill, we find these same cells 
becoming exceedingly irregular and attenuated, with the nuclei 
few and far between, and large spaces of the hsemoccele lying 
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enclosed within the fused network formed by the cells. These 
are the first alveoli. In Text-fig.2, I have attempted to show 
how the formation of the alveoli is brought about. 

It would be difficult to decide the question as to the exact 
composition of the alveolar wall, were it not for a fortunate 
circumstance in connection with the fixation of the hypoderm- 
layer. Within the gill, the hypodermis carries on its inner 
margin a fine basement-membrane, which, luckily, becomes 
detached in places, either by the action of the fixative, or per¬ 
haps during sectioning. This delicate membrane closely resem¬ 
bles the innermost stratum of the cuticle before it becomes 
hardened up Now, in many places it can be seen that the 
alveolar wall is continuous with this basement-membrane, and 
there is no change in structure as we pass from the basement- 
membrane proper into the interior of the gill. 

Again, if we examine the nuclei upon the alveolar walls (Plate 
iv., fig.30), we find them to be exactly similar in size, shape, 
staining qualitie.s, and contents, to the hypoderm-nuclei found 
along the epithelial layer. We must conclude, therefore, that 
the alveolar meshoork is the product of numerous hypoderm-c.ells 
which hive yrowrt into the interior of the gill, and have enclosed 
within their folds a number of spheroidal chambers (alveoli) whose 
interiors were originally portion of the hmmocmle. 

The fact that blood-coagulum, with an occasional arncebocyte 
fbut never, as far as I have seen, any miocytes) is often seen 
within the alveoli, bears out the above statement, if the 
alveolar cavity were the interior of a single cell, how indeed 
could blood-plasma become enclosed within it? But if the 
meshwork grows, as I have indicated, by the branching and 
^ fusion of numerous cells throughout the hjemocmle, then it 
becomes a ^rteinty that some at least of the blood must become 
enclosed within it. As the miocytes continue to travel regu¬ 
larly in the course of the main blood-circulation, which becomes 
closed off, ^ the meshwork grows, in the form of two blood- 
canals, it is not surprising that we do not meet with these 
corpuscles in the alveoli. E ven4f one were accidentally enclosed 
we may be fairly sure that it would cease to keep its oat-shaped 
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form, and would settle down near the alveolar wall iii the form 
of an amoebocyte. The absence of miocytes within the alveoli 
simply proves the absence of any definite circulation of blood 
within them. 

The Internal Lamina. 

In all caudal gills which I have examined, except the Lestid 
and Keduced Types, the alveolar mesh work is seen to be 
strengthened, along certain definite zones, by a series of thicker 
ingrowths from the hypoderm-layer. These ingrowths were first 
noticed in the larva of Fseudophcea by Ris (28), who termed them 
‘Mamellen.” As, however, the term “lamella” has already been 
employed more generally for the fiat, blade-like gills of Lestida. 
and AgrionidcB^ I propose to substitute the term internal lamina 
for these ingrowths, in order to avoid confusion. 

In all forms of caudal gill, the internal laminae occur chiefly 
along two well-marked longitudinal zones. One of these zones 
would be represented, in all median gills except those of the 
Horizontal Lamellar Type, by a plane perpendicular to the 
plane of symmetry of the gill, at a level slightly dorsad from the 
dorsal blood-canal. Dorsad from the first plane, and ventrad 
from the second, more scattered internal laminae are developed; 
but I have not found any general development of laminae in the 
more central area between the two blood-canals. Only in the 
Agrionid gills of the Vertical Lamellar Type have I found 
laminae developed just ventrad from the dorsal blood-canal, or 
dorsad from the ventral blood-canal. 

In lateral gills of the Vertical Lamellar Type, the zones of 
laminae agree with those of the median gill. But in lateral gills 
of the Triquetral Type, the zones may best be described as being 
developed along two planes which cut off, in any given cross- 
section, the upper and inner corners of the triangle representing 
the section. These two planes are therefore not parallel, but 
somewhat inclined to one another inwards. The same holds 
good in the lateral gills of the ISaccoid Type. The positions of 
the two principal zones of laminae are in all cases clearly repre¬ 
sented in the series of diagrammatic sections in Text-figs. 11,17, 
22 {dl^ vl). 
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In the Horizontal Lamellar Type, the horizontal flattening 
undergone by the gill has resulted in a more or less complete 
suppression of the principal zones of lamina. Numerous second¬ 
ary short lamina are developed at intervals across the interior 
of the narrow blade of the gill (Plate vi., iV). In the 

Le^id form of Vertical Lamellar Gill, the two walls of the 
lamella lie mostly so close together that the internal laminae are 
not developed at all (Plate v., figs.36, 37). 

I propose to call all the laminae developed along either of the 
principal zones of the gill the principal internal laminm. All 
the r^t I shall term the secondary internal laminae. There is 
no difference in their structure. But, along the principal zones, 
the lamina occur more regularly and in greater number, forming 
a kind of open fence across the gill. If a lightly-pigmented 
Vertical Lamellar Gill (e.p., that of Ischnura heterosticta Bunn.) 
be stained in toto with borax-carmine, cleared and mounted, the 
two sets of principal internal laminse will appear like two long 
straight rows of slender colonnades, rising from the ‘‘ floor ” to 
the roof ” of the gill. 

The two principal zones of laminae separate off the central 
thicker portion [of the gill, termed the rachis, with its main 
tracheae, nerves, and blood-vessels, from the two narrower outer 
portions, which, in the case of Lamellar Gills, together form the 
blade. 

A section along an internal lamina is shown in Text-fig.3. 
The lamina appears to be an ingrowth of the whole hypoderm- 
iayer at a given point. The lamina itself exhibits a kind of 
stratified structure, being apparently formed of a number of 
closely appressed parallel layers, the sections of which resemble 
strongly-developed fibrillse. Minute pigment-granules lie between 
(or upon) each separate layer, but they are of such small size 
that their exact positions are not easily determinable. Hypo- 
derm-nuclei, together with a certain amount of undifferentiated 
cytoplasm from the hypoderm-layer, can often be seen supporting 
the bases of the laminse on either side. 

Kis described the internal laminae of Pseudopkcea as being 
ckiiinous (28). But Eis’ larva, as he clearly shows, was just at 
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the end of an instar, and about to cast its skin. The connection 
between the internal lamina and the cuticle, so clearly shown 
in Ris’ larva, is not to be made out in the majority of the larvse 
which I have studied. In fact, it can only be seen in two larvse 
which were sectioned (as Ris* larva was) just before undergoing 
ecdysis. The normal state of the lamina is shown in Text-fig.3 
and in Plate iv., fig.29. It remains thus for the greater part of 
an instar, and only acquires connection with the cuticle just 



T.S., through cuticle, hypoderniis, and an internal lamina (iV) from the 
lateral triquetral gill of Gcdoptet'yx sp. (x 370). al^ an alveolus; pg^ 
pigment-granules adhering to the inner wall of cuticle at a point where 
the hypodermis is pulled away. Rest of lettering as on p. 109. 

before ecdysis. At the same period, the innermost strata of the 
lamina become definitely hardened, so as to appear quite chitin- 
ous, and these would seem to be actually withdrawn from the 
lamina at ecdysis, by means of their connection with the cuticle. 
Normally, the structure of the lamina resembles most closely 
the formation seen in the cytoplasm of the hypoderm-cells at 
their points of connection with muscle-fibres, and may therefore 
be considered as fibrillar. The fibrillar material of the lamina 
stains with hsematoxylin as deeply as the hypoderm-cytoplasm 
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itself, and remains unstained by eosin. Also, it is bordered, in 
the hypodermis itself, by a fine baseineiit-niembrane, seen as a 
dark line under high magnihcations. Further, in all larval 
stages except just before ecdysis, a definite pigment-layer inter¬ 
venes between the cuticle and the base of the internal lamina, 
as shown in Text-fig.3. 

As to the formation of these internal lamina*, I must express 
my agreement with liis’ opinion that this lies partly upon the 
mechanical side, viz., that they act %as additional supports for 
the alveolar meshwork in the interior of the gill. But they do 
not exist for this purpose only. They carry the basement-mem¬ 
brane of the hypodermis along their entire length; and they 
show, at frequent intervals, connections with the alveolar walls 
themselves. It seems almost certain, though it cannot be proved 
by actual examination, owing to the excessive fineness of the 
meshwork, that a thin layer of bypoderm-cytoplasm must con¬ 
nect all the nuclei of the alveolar meshwork, and that the laminse 
are the principal bearers of this cytoplasm into the gill-interior. 
In other words, where single or few hypoderm-cells have passed 
inwards and helped to form the meshwork, their points of con¬ 
nection with the hypoderm-layer are indicated simply by the 
passage of the basement-membrane into the alveolar wall. Bu.t 
at those points where masses of hypoderm-cells have been thrown 
inwards, a lamhm is formed, and much of the surrounding mesh¬ 
work is probably due to the further ingrowth of the cells carried 
in along the lamina. Whether the cytoplasmic connections 
between the scattered nuclei of the meshwork persist throughout 
larval life or not, we know that they must have existed during 
%h.ei/ornmUiofi of the meshwork, and that they must continue to 
exist so far as additions to the membrane are made with the 
growth of the larva at each ecdysis. 1 see, therefore, in the 
internal lamiuse, not only a mechanical device for the support of 
the meshwork, but also the principal carriers of the hypodermis 
inwards for the formation of that meshwork. 

The Blood-Canals. 

In the abdomen of the larva, the blood travels forwards 
through the heart and aorta, backwards in the general body-cavity 
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or hsemoccele. This backward movement occurs both dorsally 
and ventrally. The main stream runs backwards ventrally, 
above the ventral nerve-cord, but below and latero-ventrally to 
the alimentary canal. A smaller stream runs backwards more 
dorsally, just below and on either side of the heart itself. 

The change from backward to forward current takes place in 
the last three segments of the abdomen, and is entirely due to 
the suctional pull through the ostia of the heart. These ostia 
are situated in the eighth and ninth segments. Thus some of 
the blood will not travel ventrally backwards beyond the eighth 
segment, being sucked into the ostia of that segment. Similarly, 
some more blood will not get beyond the ninth segment. A 
portion of this circulates only around the confines of the anal 
area, before it returns to the ostia of the ninth segment. The 
rest, comprised in three distinct streams, passes into the caudal 
gills, and circulates along almost their entire length to the 
confluence of the two blood-canals, and back again). 

This circulation, and the vessels in which it takes place, can 
best be seen from Text-fig.4. In the basal piece of each gill, the 
hsemoccele is large, and continuous with the general body-cavity. 
As, however, it approaches the level of the breaking-joint (bj), it 
narrows rapidly, and finally passes through the extensive hypo- 
derm-layer at the breaking-joint as two minute canals^ one situ¬ 
ated dorsally, the other ventrally. On entering the gills, these 
two canals widen out considerably, and become the closed-in 
blood-canals of the gill. Of these two, that which carries the 
blood into the gill may be termed afferent and primary^ the latter 
term indicating (as we shall discover when we study the onto¬ 
geny and phylogeny of the gill) that it was in existence long 
before the second blood-channel was formed; at a time when the 
efferent part of the circulation was effected (like the backward 
circulation in the abdomen), merely along the undifferentiated 
haemoccele of the gill. The other blood-canal, which carries the 
blood away from the gill, may be termed efferent and secondary. 
In order to examine the circulation of blood in the gills, it is 
necessary to select a transparent, lightly pigmented larva For 
this purpose, amongst the Australian species available, the larva 
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of Ischuura heterosticta is easily the most suitable. If placed in 
a small dish or watch-glass, this larva will persist in resting 
with its gills in a vertical plane (their natural position). To 
overcome this diflGiculty, I found it best to remove the larva 
altogether from water, and place it sideways upon a glass-slide. 
A cover-slip was then let down upon the gills, and water from a 
pipette was run into the wedge-shaped space between the slide 
and the cover-slip. Thus the gills were enclosed in water, while 
the r^t of the larva was in air. In such a position, the larva 
will live for some hours, and seldom makes any attempt to move. 



mmal segments of lacknura hd^&rosticta Burm. (Middle portions of 
gills cut away). The seven currents shown are as follows:—1, dorsal 
oirculataon in seg, 8; 2, ditto in seg. 9; 3, circulation in median gill 
{ntgY, 4, ventral circulation in seg. 8; 6, ditto in seg. 9; 6, ditto in 
seg. 10, with extension to left eercoid (c); 7, circulation in left lateral 
gill {Ig), , a, anus; Ij, breaking-joint; c, cercoid; c/*, confluence of 
blood-canals in gill; dh, dorsal blood-canal; A, heart; 'ng, ganglion of 
seg. 8; 05#, ostia; vh, ventral blood-canal; 8-10, abdominal segments. 

The circulation of blood in the gills is very remarkable. I 
had naturally expected to find the blood entering the gills by 
the ventral canal, and passing out of them dorsally. But I 
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found that this is only true for the lateral gills. In the median 
gill, the circulation is reversed, the blood passing in dorsally, 
and passing out again ventrally. As will be seen in Text-fig.4, 
the blood that enters the median gill (the line of arrows marked 
S in the figure) is part of the dm^sal backward blood-stream. On 
reaching the base of the gill, a single pulsation of the heart 
causes it to shoot sharply along the narrow dorsal blood-canal 
for some considerable distance. It then travels by a series of 
shorter jerks (each corresponding with one heart-beat) along the 
dorsal canal, and round the distal confluence (c/*) into the ventral 
canal. Along the ventral canal it passes forwards again by short 
jerks, until at last it passes out of the gill in the same sharply 
shooting manner as that by which it entered. The distance 
covered by a given corpuscle in the jerks of entry and exit 
appeared to me to be between two and three times as long as 
the distance covered in a single ordinary jerk. I think the 
increase must be wholly due to increased pressure forcing the 
blood along at the breaking-joint, where the canals become sud¬ 
denly narrowed—'just in the same way that a river flows fastest 
in the narrowest part of its bed. 

Thus we see that, in the median gill, the dorsal hlood-canal is 
afferent and primary, the ventral hload-canal efferent and 
secondary. 

Turning now to the lateral gills, the course of the blood in the 
left lateral gill is marked by the line of arrows marked 7 in 
Text-fig. 4. This is part of the main ventral backward stream 
of the blood along the left side of thd abdominal haemocoBle. A 
similar stream along the right side supplies the right lateral gill. 
Each of these streams enters the lateral gill on its own side by 
the ventral canal, in the same sudden shooting manner as that 
already noticed for the median gill. Passing, by a series of 
jerks, distally to the confluence {cf), the blood returns along the 
dorsal canal. On passing out from the gill, the blood passes 
obliquely upwards and forwards towards the heart, and meets 
with one portion of the blood-stream emerging ventrally from the 
median gill, since this latter stream is constrained, on approach¬ 
ing the heart, to divide into two in order to avoid the blind end 
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of the heart itself, and the ligaments connecting it posteriorly 
to the wall of the tenth segment. Thus, finally, the blood from 
all three gills enters the ostia of the ninth segment in two 
streams, one from the right, the other from the left of the heart. 

In the lateral giUs^ therefore^ the ventral blood-canal is afferent 
and primary^ the dorsal blood-canal efferent and secondary. 

In Text-fig.4, the seven lines of arrows numbered 1-7 are 
intended to show all possible courses for any blood-corpuscle 
entering the eighth segment from in front. Of these, only Nos. 
$ and 7 concern the gills. It should be noticed that portion of 
No.d (the ventral circulation of seg. 10) passes into and out of 
the larval cercoids (c), in which no blood-canals are developed. 

The difiference in the circulation of blood in the median and 
lateral gills puzzled me greatly, and I could find no explanation 
to account for it, until I thought of studying the caudal pro- 
c^ses of the May-flies (Plectoptera). Then, as I hope to explain 
more fully in Part iv., I discovered that, in this Order, each 
process possesses only one blood-canal, which is dorsal in the 
median process and ventral in the lateral process. Also, in 
these caudal processes of the May-fly, the blood passes into the 
process along the closed canal, the return journey being made 
alcmg the open bsemoccele of the process-cavity. Thus it became 
evident that the affet^ent canal, whether dorsally or ventrally 
placed, must always be the primary canal, originally present in 
the organ before- it took on the form now seen in the Zygoptera; 
whereas the efferent canal is only a secondary formation, being 
in fact nothing mote nor less than what is left of the original 
open haemocoele of the gill, after the elaboration of the alveolar 
mesh work, which occupies by far the greater volume of the 
haemoccele. Further interesting evidence along the same lines 
may be expected from the study of the Ontogeny of the Caudal 
Gills themselves. 

The actual circulation of the blood-corpuscles in the gill seems 
tf» be entirely confined to the two blood-canals. That is to say, 
although blood-plasma is to be found in the nerve-canals, some 
of the alveoli, and occasionally in the small spaces of the hsemo- 
cmie around or near the tracheas (Text-fig, 9, bip), and although 
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occasional large amcebocytes (Text-fig.9, ac) may also be foiind in 
these positions, being probably caught and imprisoned during an 
ecdysis, yet the travelling oat-shaped corpuscles or miocyte}< {me) 
are never found, in sections, anywhere in the gills except in the 
blood-canals. A typical group of blood-corpuscles, including 
both miocytes and amcebocytes, is shown, greatly enlarged, 
collected near the wall of a blood-canal, at a point where it 
impinges upon the hypodermis, in Text-fig.5. 



Blood-oorpuscles in blood-canal near base o£ gill of Ausiroagrion cyam 
(Selys). Erom a transverse section (x 1000). Lettering as on p. 109. 

The Nervous System, 

The Nerve-Supply of the Caudal Gills is, as might be ex¬ 
pected, of very uniform structure throughout the whole Sub¬ 
order, and appears to be but little affected *by changes in the 
form of the gill itself, or in the number of principal trachese 
supplying it. The typical distribution of nerves to the gills, 
here described, was found in all forms examined by me in the 
families CalopterygidcB and Agrionidcs, In the Lestidee^ the 
distribution is altered by the suppression of one pair of principal 
nerves, in the median gill only. The nerve-supply of the lateral 
gills remains the same in all three families. 

The last abdominal ganglion of the ventral nervous system of 
the Dragonfly Larva is the large ganglion lying in the eighth 
segment. This ganglion is formed by the fusion of three original 
pairs of ganglia, viz., those of the eighth, ninth, and tenth 
abdominal segments. It gives off four pairs of principal -nerves, 
viz., the genital nerves, the eighth segment nerves, the ninth 
segment nerves, and the tenth segment nerves, the last being the 
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most posterior pair. The whole nerve-supply of the caudal gills 
is supplied from these last. 

On entering the tenth segment, the tenth segment nerves lie 
latero-ventrally on either side of the rectum. At about one- 
third of the distance through the segment, each nerve divides 
into two strong branches, one passing slightly more dorsad, the 
other slightly more ventrad, and the former bending slightly 
outwards away from the level of the original nerve. Of these 
two branches, the ventral soon gives off a strong nerve to the 
wall of the rectum, the posteriot' rectal nerve (Text-fig.6, rn)f and 



Text-fig. 6. 

Diagrams to show positions of principal nerve of the gills, A dorsal, B 
lateral view, a, anus; Ab, abdomen; c, cercoid; dl, dorsal nerve of 
left lateral gill; dl\ ditto of right lateral gill; dm, left, and dm' right 
dorsal nerve of median gill; leg, left, and leg' right caudal gill; meg, 
median caudal gill; nviQ, left, and right tenth segment nerve; 

R, rectum; posterior rectal nerves; rl, ventral nerve of left lateral 
gill; ditto of right lateral gill; vm, left, and vm', right ventral 
ner\'eof median gill. Reconstructed from series of transverse sections. 

then, running straight on, it enters the base of the lateral caudal 
gill of its own side, forming the ventral nerve of the lateral gill 
{vi, vV). This is a large nerve, lying very conspicuously upon 
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the wall of the ventral blood-canal, on the side farthest from the 
plane of symmetry of the gill-system. 'J'he other, or dorsal, 
branch divides into two a little further on, one branch continu¬ 
ing a fairly straight course, a little outside and dorsad of the 
level of the nerve to enter the base of the lateral gill of its 
own side, as the dorsal nerve of the lateral yill {dl^ dV)—s. nerve 
considerably smaller than v\ but placed in a similar position to 
it upon the wall of the dorsal blood-canal. 

The second branch passes rapidly upwards and inwards over 
the anal opening, and branches into two just before entering the 
base of the median gill. Its two branches form the dorsal and 
ventral nerves of the median gill {dm^ vm) respectively, of its own 
side. A corresponding pair of nerves enters the median gill 
from the other side. Thus, the nerve-supply of the median gill, 
like that of the median ocellus, is a double one, symmetrical 
about* the plane of symmetry of the larva. 

In sections of the gills of Synlestes and Austrolestes^ I can find 
no trace of the two ventral nerves of the median gill. It would 
appear, therefore, that these nerves are suppressed, in the family 
Lestidce. On the other hand, it is easy to trace several strong 
nerves arising from the dorsal nerves at various levels along the 
gill-length, and passing closely around one or other of the two 
main longitudinal tracheae, to supply the ventral portion of the 
gill-blade. 

The structure of one of the main dorsal or ventral gill-nerves 
may be seen from Plate vi., figs.44, 45. A cross-section passes 
through a considerable number of parallel nerve-fibres, the nuclei 
of which are found at fairly frequent intervals along the course 
of the nerve. Frequently the same section will intercept two 
nuclei, as in Plate vi., fig.45, and occasionally three. The nuclei 
occur in all positions, either near the centre, or upon the circum¬ 
ference, but seldom project beyond the regular periphery of the 
nerve. 

The main gill-nerves retain their position either in, or very 
close to, the walls of the main blood-canals, throughout the 
whole length of the gill. Only in the Saccoid Gill-type are they 
removed any distance from these canals. In this type, also, their 
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courses appear to be far more irregular, and their branchings 
more numerous and more difficult to follow, than in the other 
types. If we examine a cross-section of one of the main nerves 
lying upon the wall of the blood-canal, in any gill-type, we shall 
see that it may either project well into the hjemoccele, or it may 
lie almost flush with the wall, or it may be closed off and lie 
just outside the canal. One need not attach any importance to 

variations in this respect, 
since they would appear to 
be mainly due to the con¬ 
dition of the blood-caaial 
(and, indeed, of the whole 
gill) at the moment of fix¬ 
ation. For if the blood- 
canal be distended, the 
nerves will appear*as if 
projecting into it, whereas 
if it be collapsed, they may 
appear to be outside its 
wall. The important point 
to notice is that, in any 
case, the nerve runs in a 
small nerve-oanaloi its own, 
as shown in Plate vi., figs. 
44, 45. The wall of this 
canal is similar in struc¬ 
ture to the wall of the 
blood-canal. 

By referring to Text-fig. 
7, we may follow the 
courses of the main nerves 
and their principal branches throughout the gill. The nerve- 
branches, in the case of a vertical lamellar gill of the Agrimiid 
type, are much less num erous than the tracheal branches, and 

Portion of stained whole mount of gill of Atistroarfrion cyane (Selys), 
to show hypoderm-nuelei (nii), blood-oanals [hm), main nerves {nv) and 
their branches, internal kminie (//) and main traehete {tr), with their 
branches;T( x 100), 
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come off from the main stem usually at a much sharper angle, 
especially along the narrower side of the gill-blade. Such nerve- 
branches themselves branch once or twice externally, so that the 
whole system of nerves, arising from the single branch, innervates 
an area of the gill supplied by two, or even three, tracheal 
branches from the main stem. As they extend outwards, these 
branch-nerves finally divide up into single nerve-fibres, which 
are easily followed out under a high power, in a freshly cut-off 
transparent gill. Each single nerve-fibre is finally destined to 
supply a small sensilla, in the form of a tactile hair or spine, 
standing upon the edge of the gill. 

Besides the nerves shown in Textrfig.T, one can also detect 
occasional single nerve-fibres running outwards from the main 
nerve. There is also a series of stout, short branches, which 
pass inwards from the main nerves to supply the central region, 
or rachis, with its large tracheal trunks. Short single nerve- 
fibres from these branches pass to the bases of the spines and 
hairs of the midrib. 

As already indicated, in the median vertical lamellar gills of 
the Leatid type, all the branches arise from the two dorsal nerves, 
the ventral nerves being apparently suppressed. 

The Tracheal System. 

The whole tracheal system of the caudal gills is derived from 
the dorsal tracheal trunks. Each of these divides into two in 



Text-fig. 8. 

Diagram to show courses of main trachese at base of Triquetro-quadrate 
Gill-system (right lateral gill omitted). Lettex'ing as on p. 109. 

the ninth abdominal segment. Of the two branches, the more 
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ventral one passes slantingly downwards to enter the base of 
the lateral giU of its own side. On entering the gill, this branch 
again divides into two, in all except the LeMid sub-type of gill* 
The more dorsal branch runs straight back through the tenth 
segment to enter the base of the median gill, aloiigside its fellow 
from the other dorsal trunk. Thus the median gill receives two 
main tracheal stems at its base. In all Lamellar Types of gill, 
these two trunks run alongside one another through the gill, 
giving off numerous branches. In the Saccoid and Triquetro- 
quadrate Types, however, each divides, on entering the gill 
proper, into two large tracheae, of which one is placed dorsally 
above the other. Thus, in these tj^pes, the median gill has four 
parallel main tracheae running through it. This arrangement is 
shown diagrammatically in Text-fig.8. 

The courses of the main tra¬ 
cheae, their manner and frequency 
of branching, and the form of their 
smaller branches or “twigs,” vary 
so much that it seems advisable to 
leave the description of these parts 
under the sections dealing with 
the separate types of gills. 

The structure of the tracheae in 
the caudal gills does not differ in 
any respect from that of tracheae 
in any other part of the larva| 
body. Being derived from the 
dorsal trunks, they are, like these 
latter, always deeply pigmented, 
the pigment-granules lying in the 
ectotrachea. This pigmentation 
is found throughout the tracheal 
system, from the main stems down to the final branches from 

* T.S., through a main trachea in gili of Ccdopteryx sp. ( x 370), to show 
reduced portion of hiemoctele (^c), [containing blood-plasma [Up) and 
amteboeytes (ac)], in which the trachea lies, a/, alveolus; ect, ectotrachea. 

endotraehea; ?7, internal lamina; nucleus of ect; nucleus 
of 



Text-lig.9.’' 
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which the capillaries arise. Only in the capillaries themselves 
is there no pigmentation. The capillaries also differ from the 
larger tracheae in lacking the spiral thread of the endotrachea, 
which is quite conspicuously visible in sections of the larger 
tracheae. The nuclei of the ectotrachea closely resemble those 
of the hypodermis, and their structure is practically the same A 
transverse section through one of the main tracheae of Calopteryo: 
is shown in Text-fig. 9, while a comparison of the ectotrachea 
with the hypodermis in Argiolestes can be made by referring to 
Plate vi., fig.44. 



Text-fig. 10. 

Capillary loops of tracheal system at extreme tip of gill of Androagriou 
ajmit (vSelys); ( x 370). Diuwn from the freshly cut-off gill. 

Each trachea lies in a narrow portion of the hsenioccele, closed 
off, usually, by the alveolar meshwork, sometimes in part by the 
internal iaminai or the hypodermis. This narrow channel is not 
easily discovered in most sections, but when it encloses some 
blood-plasma, as it sometimes does, it can then be clearly deter¬ 
mined, as in Text-fig.9. 
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The Capillary iSystem.—ThQ capillaries, which are the end- 
terms in the series of branchings from the main tracheae, are 
always quite unpigmented, and very difficult to follow. They 
are best examined in a freshly-cut-offi gill, soon after an ecdysis. 
They do not form clear simple loops, like the capillaries of the 
rectal gills of Anisoptera, though a close approximation to such 
a condition may be examined at the extreme tip of a lamellar gill, 
as in Text-fig, 10. Here one can follow out the complete course 
of each separate capillary, and it will be seen that most of them 
make a fairly simple complete loop from one branch-trachea to 
another. In other parts of the gill, the capillaries cannot be 
easily followed throughout their entire courses. Though an 
ocqgisional one can be followed through in a course of varying 
directness from one branch to another, yet the general rule 
would appear to be that they form an irregular anastomosing 
network within the gill, lying for the most part close to the 
hypodermis upon its inner side. I have not been able to demon¬ 
strate the existence of any capillaries ending blindly in any part 
of the gill, and do not think that any such are likely to occur. 
The condition shown at the tip of the gill (Text-fig. 10), probably 
represents, in a somewhat simplified form, the general method 
of linking-up of the smaller branch-trachese by means of the 
capillaries 

Part ii. 

Studies of the Separate Gill-Types. 

A. The Saccold Type. 

(Text-figs. 11-16; Plate i., fig.6; Plate iii., figs.21, 22; Plate iv., 
figs.28-33.) 

In this type, each gill is in the form of a swollen sac or bladder, 
more or less sausage-shaped, and usually tapering posteriorly to 
a fine point. Text-fig. 11 shows an ideal section of a saccoid 
gill-system taken across the basal third of the gills. Both 
cuticle (cu) and hypodermis {ky) are very thin compared with 
the size of the gill. The cuticle, however, may become fairly 
tough, especially during the last larval instar. The hypoderm 
cells are deeply pigmented, except at their boundaries, which 
are usually clear. Their nuclei are fairly regularly placed, and 
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of about equal size in all parts of the gill, this being also the 
size of the alveolar nuclei. Dorsal and ventral blood-canals (c?A, 
vh) are well-developed, symmetrically placed in the median 
saccus, unsymrnetrically in the lateral sacci. 



Text-%.11. 

Ideal (semi-diagrainniatic) T.8. across theBaccoid Gill-system of Dlphlebia, 
to show the internal structure of the gills. Lettering as on p. 109. 

The large interior of the saccus is chiefly occupied by the 
immense development of the alveolar meshwork, containing 
hundreds of spheroidal chambers, or alveoli, of somewhat vary¬ 
ing size. This meshwork is supported, along two well-marked 
zones, by the internal lamince (dl, vl)^ which close off small longi¬ 
tudinal dorsal and ventral portions from the main central por¬ 
tion of the gill. In these outer portions, in which we must see 
the first beginnings of the blade-portions of the Lamellar Gill- 
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types, there is nothing but a weakly-formed meshwork, sup¬ 
ported by occasional secondary laminae, and a few branch trachea^ 
of very small size. 

The tracheal plan of a saccoid gill is always somewhat 
irregular, the main longitudinal tracheae being free to take a 
tortuous course in the alveolar meshwork. As in all caudal 
gills, two main tracheae penetrate the base of the median gill, 
while one only passes through the base of each lateral gill. But, 
in the median gills belonging to the Epallaginm^ it is usual to 
find each main trachea giving off a strong ventral longitudinal 
branch, so that, in nearly all cross-sections of the gill, there 
appear to be four longitudinal tracheae in the gill. In the lateral 
gills, likewise, the single main trachea divides into two soon after 
entering the gill, and, fairly frequently, one of these branches 
may again divide, so as to give three longitudinal tracheae in this 
gill. In the median saccoid gills belonging to the Protoneurince 
{Neosticta)^ one sometimes finds only two main tracheae in all 
three gills, yet I have frequently noted four in the median, and 
sometimes three in the laterals. These gills are so frequently 
castoff and regenerated, that it is not easy to determine whether 
any of this variation is due to such a cause, or whether the 
number of main trawjheae is essentially variable. 

In all cases examined by me, there are four longitudinal nerves 
in the median gill, and two in the laterals, as shown in Text-fig. 
11 (c?w, tm). 

The two following sub-types have been studied :— 

(i) The Simple Saccus (Text-figs. 12,13). This is found in 
the genera PsexidophcBa and Diphlehia^ both belonging to the 
Epalla^inm^ and in the genus Cora {ThoHnce). I have only 
studied the gills of Diphlehxa. Ris* work on Pseudophma (28) 
shows that the gills in this genus are closely similar to those of 
DipJdehia, differing principally in being even more tensely 
swollen, and much less pointed at the tips. The gills of Com, 
as studied by Calvert (3), differ from those of the other two 
genera in being sharply truncated posteriorly. 

The gills of Biphlehia (Text-figs. 12,13) are large, cumbersome 
sacs, which clearly impede the movements of the larva. These 
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larvae are rock-dwellers in fast mountain-streams, being only found 
in the shallow rapids, and never in the deep still pools. They cling 
to the under-surface of fiat rocks lying in the main current, in 
company with large (undescribed) Perlid larvae, which they some¬ 
what resemble, except for their gills. They are, however, unlike 
the Perlid larvae, very sluggish, and are only capable of rapid 
movements when in the water. When a rock is lifted up with 
a Diphlebia~hi,vvsj beneath it, the dragging of the huge gills upon 
the wet rock-surface effectually prevents any speedy movement. 

The gills can be fixed and kept in 70 
per cent, alcohol, without collapsing; but, 
when dehydrated and cleared, they almost 
invariably collapse. They are, therefore, 
exceedingly difficult to section satisfac¬ 
torily. They are very opaque, dull grey, 
brownish, or blackish, according to the 
locality and the colour of the rocks in- '/]' 
habited. In sandstone or ironstone 
creeks, a brownish colour prevails; in 
granitic or basaltic creeks, grey or black¬ 
ish. Their shape varies somewhat in 
different individuals. Sometimes the 
gills are so tense as to be definitely 
sausage-shaped; in other cases, the gills are not so tense, and 
there is just a suspicion of the formation of longitudinal edges 
or midribs. In the latter case, the lateral gills may be described 
as triquetral, but with extremely convex faces. 

The whole cuticle of the gill is covered by irregularly placed 
hairs, most of which are long and slender. They are especially 
long and numerous upon the posterior pointed portion of the 
gill, giving it a somewhat shaggy appearance. 

The cuticle itself is quite clear and unpigmented. It is com¬ 
posed of numerous exceedingly thin parallel strata, the outermost 
of which differs from the rest in staining deeply and easily with 
eosin. The total thickness of the cuticle only averages about 8/jt. 

The hypodermis is a very thin epithelial layer, only about 

Gills of Piphlebia le^toides Selys, in natural position, dorsal view; ( x 4). 



Text-fig.l2.* 
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half the thickness of the cuticle, i.e., averaging only 4/x in thick¬ 
ness. It is everywhere so deeply pigmented that it is almost 
impossible to distinguish either cell-boundaries or nuclei. This 
pigment consists of minute granules of a blackish substance de¬ 
posited in all parts of the cytoplasm of the hypodermis. It is 
only when the hypodermis is cut tangentially, so as to expose 
the polygonal outline of its cells, that it can be seen definitely 
that the pigment is less dense along the cell- 
boundaries, and densest towards the middle 
of each cell, especially around the nuclei. 
The latter are of the usual oval shape, and 
vary from 8 to 10/x in length. 

The distribution of tracheae can be seen 
from Text-fig. 13. The main trunks pursue a 
somewhat tortuous course, often coiling round 
one another. They give off large irregular 
branches, which run obliquely outwards to¬ 
wards the margin of the gill. These large 
branches again break up very irregularly into 
numerous smaller branches, which approach 
the hypodermis at all points of the gill, and 
finally turn to run parallel with it, giving off 
numerous capillaries. The courses of these 
latter cannot be followed owing to the density 
of the hypoderm pigment-layer. 

The dififerences between the gills in the 
three known Iarv» are only small, but appear 
to be of sufficient value to separate the species. 
J>. lesioides Selys, has the longest gills (10*5- 
11mm.), with the tips more slenderly pointed, 
Q Text-fig, 13.^ hairy, than in the other two species. 

The lateral gills of i>, lestaides are also usually 
distinctly triquetral, the inner faces being definitely flattened 
against the median gill. i>. nymphdides Tillyard, has hairier 
gills, 0*5-10 mm. long, so mewhat less pointed, and generally much 
*L^t lateral giU of Diphlehm /e^fofde^'Selys, 

C ^ 8). 
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more swollen or sausage-shaped. In D. euphoeoides Tillyard, the 
gills are shorter still, 8*5-9 mm. long, shaggy, shortly pointed, 
and tensely swollen. 

(ii.) The Constricted Saccns (Text-fig.l4). This very remark¬ 
able form of gill is found in the genera Neosticta and Nososticia 
among the Protomurince, Both larvse are rock-dwellers, with 
habits closely similar to those of Diphlehia^ except that they are 
often found on the sides of larger rocks in deep, still pools. 
These larvse can move fairly quickly under water, and their gills 
are certainly not as cumbrous as those of Diphlehia. 

1'he shape of the gill may be 
roughly described as that of a 
rather short candle surmounted by 
a flame, the basal joint represent¬ 
ing the candle, the distal joint the 
flame. The constriction between 
the two joints is very strongly 
marked, and is only Just sufficiently 
wide to allow of the passage of the 
main tracheae and the blood-canals. 

The cuticle is covered everywhere 
with small, scattered hairs, which 
become longer and more abundant 
upon the distal end of the basal 
joint, and also over the whole of the distal joint. As in the 
gills of Diphlehia^ the cuticle is quite clear and unpigmented. 
The hypodermal pigment, unlike that of DipJdehia, is not dis¬ 
tributed equally all over the gill, but is chiefly confined to three 
transverse zones, viz., around the base of the gill, around the 
distal third of the basal joint, and upon all except the extreme 
base and tip of the distal joint. I’his is well shown in Plate i., 
fig.6. The hypodermis is of about the same thickness, 4/jt, as in 
Diphlehia^ and its nuclei are also of the same size as in that 
genus. The cuticle, however, is only 5/z in thickness, though 
otherwise closely resembling that of Diphhhm in structure. 

Internally, the structure of the basal joint of the gill resembles 
very closely the structure of the gill of Piphlehia^ except that 

^Gills of Neosticta canescem Tillyard, in natural position, dorsal view;( x 5). 
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the size of the individual alveoli is smaller. The positions of 

the blood-canals, nerves, 
and internal laminae, and 
the distribution of the 
larger tracheae, are very 
similar in both forms. 
The branch tracheae, how¬ 
ever, are more numerous, 
and come off less oblique¬ 
ly from the main stems. 
Their branchings towards 
the hypodermis are also 
of a more dendritic char- 
Text-%.15. acter, as can be seen in 

T.S, through the eonstrietion of the median PI. i., tig.6. In the less 
gill of Nemkia canmem Tillyaxd; pigmented parts of the 
(X233). letterings® on p.l09. gi)]^ it jg possible to see 

bundles of capillaries starting out from the somewhat “ knobby^^ 
and deeply pigmented ends of 
the dendritic branches. These 
capillaries seem to run in all 
directions upon theinner border 
of the hypodermis, and their 
general distribution closely re- 
semblea that seen in the Nodate 
Lanmllar type of gill. 

At the constriction, the 
alveolar meshwork is reduced tV* 
to a minimum. The two blood- 
canals pass through it with their 
inner walls almost in contact 
separating the main tracheae 
to left and right. A trans. 
verse section through the con- Text-fig. 16.* 

striction in the median gil l of Keosticta is shown in Text-fig. 15. 

T.S. through distal joint of the median gill of Seostieta mneacens Till- 
(X130). to, confluence of the two blood-eanals; nerve; other 
lettering as on p. 109. 
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The structure of the distal joint, examined in sections, is seen 
to be rather peculiar. It is, in fact, intermediate between the 
true saccoid type and the triquetro-quadrate type, being slightly 
flattened laterally, as seen in Text-fig.l6. The alveolar mesh- 
work is present, and is supported by numerous horizontally-placed 
internal laminae {il). The tracheae in this joint are all of small 
size, the main stems quickly breaking up into numerous small 
branches. The two blood-canals unite soon after entering the 
basal part of the joint. 

The length of the gills in Neosticta is 5-6 mm., of which the 
distal joint occupies at the most one-third. Their greatest 
breadth is about l'2mm. The gills of Nososticta closely resemble 
those of Neosticta in size and shape, but may be distinguished, 
in common with the whole larva, by being of a more definite 
black-and-white banded pattern, the pattern in Neosticta heing 
banded dark brown and pale yellowish-brown. 

B. The Triquetro-Quadrate Type. 

(Text-figs. 17-18; Plate iii., figs. 23-24; Plate v., figs.34-35.) 

This type is not represented in Australia, being confined to 
the Calopterygince^ which are absent from our continent (though 
the genus Neurohasis occurs in Papua). Through the kindness 
of Dr. P. P. Calvert, of Philadelphia, I have been able to section 
and study a number of gills of this type taken from larvae of un¬ 
determined species of Calopteryx and Hetcei'ina. The import¬ 
ance of this type of gill' is that it forms a connecting-link or 
intermediate stage between the Saccoid and Lamellar Types, I 
shall not, therefore, attempt to elucidate specific or even generic 
differences, which are of no importance for the purposes of this 
paper. An ideal transverse section of this type of gill, taken at 
about one-third of the total length of the gill from the base, is 
shown in Text-fig. 17. 

The term triquetro-quadrate, which I have suggested as suit¬ 
able to denote the type of gill-system found in the Calopteryginte, 
is intended to suggest the form of the transverse section across 
the three gills. The lateral gills, which are always considerably 
longer than the median, might be best described as triangular 
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prisms except that they become gradually enlarg^ towards the 

tip, and fin Jly taper to a rather blunt point. Them transverse 

sections are everywhere triangular. The term 

frequently used to describe these gills, and seems to be the mos 

suitable term available. 



Text-fig. 17. 

Ideal (semi-diagrammatic) T,S. across the Triquetro-qiiadrate Gill-system 
of GalopteT^x, to show the internal structure of the gills. Lettering 
as on p. 109. 


The shorter median gill has all the appearances of a vertical 
lamella, except that it is somewhat thickened. This gill also 
increases in width towards the tip, and then tapers to a point. 
The distal part of the gill appears to be curved over downwards, 
giving it a somewhat “nodding” appearance. This curvature is 
^own also in the blood-canals, which are also slightly down- 
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curved towards the tip (Text-fig. 18). Now if a transverse sec¬ 
tion be made anywhere along the gill, it will be seen to be 
definitely diamond-shaped, with the two upper sides of the sec¬ 
tion equal and shorter that the two lower ones, which are also 
equal. Thus it is quadrangidar in section. The complete gill-sys¬ 
tem, therefore, might be described as “triquetro-quadrangular,^’ a 
cumbersome term which I have shortened to triquetro-quctdmie. 

Owing to their long immersion in alcohol, I can 
find little or no traces of the tracheal system in 
whole mounts of my gills, though the collapsed 
tracheae are easily seen in sections. As far as I am 
able to make it out, the general arrangement of the 
tracheal system appears to be very similar to that 
described in Synlestes (p. 87). The following 
account of the Triquetro-quadrate Type is made 
almost entirely from a study of transverse and 
longitudinal sections. 

i. The Median or Quadrate Gill (Plate iii., fig.23; 

Plate V., fig.34). The cuticle is unpigmented, and 
considerably thicker than in the saccoid type. This 
thickening is especially noticeable at the two lateral 
angles of the cross section {mr in Text-fig. 17). 

Here the total thickness is 15/4 or more, of which the hard, 
outer structure, staining deeply with eosin, may occupy 3/4 or 
more. The cuticle throughout the portions of the gill lying close 
above the lateral angles is somewhat thicker than that below them. 

Seen from outside, in the whole mount, the thickened cuticle 
of the lateral angles forms a kind of mid-rib for the gill, bn either 
side of it. In the distal portion of the gill, the central area 
between the two midribs stands out clearly thickened, in contrast 
with the outer portions, which become thin and blade-like. This 
closely approximates to the condition seen in the median gills of 
the Vertical Lamellar type, in which I have termed the thickened 
central portion, with the two midribs, the rcLchis, the thin outer 
portions the blade. 


* Gills of Ccdopteryx sp., lateral view, from a specimen in alcohol; ( x 6). 
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Hairs are absent from the cuticle. Stiff spines or bristles are 
developed along each mid-rib, also along the dorsal and ventral 
edges of the blade. 

The hypodermis is, on the whole, a very thin, somewhat 
irregular layer of cells, usually only in thickness. Around 
the four angles of the cross-section, it is thicker, especially 
beneath the two mid-ribs. Pigmentation is only of moderate 
density. There appear to be two transverse zones in the distal 
half of the gill {Galopteryx) where the pigmentation is much less 
dense than elsewhere. 

The central portion or rachis of the gill may be considered to 
be bounded by the two zones of principal internal laminae (c?/, 
-y^), which bound the two blood-canals externally. Within the 
cavity of the rachis, all the more important structures of the gill 
are collected. There are well-defined, oval, dorsal and ventral 
blood-canals (dA, yA). In the walls of each canal, there runs a 
pair of longitudinal nerves (nv), of which the dorsal pair are con¬ 
siderably larger than the ventral pair. A little nearer to the 
centre of the gill, and almost touching the blood-canals, lie the 
two pairs of main longitudinal tracheae (tr). The rest of the 
rachis is occupied with the alveolar mesh work, which is much 
less abundant than in the more capacious saccoid gills. 

The interior of the blade of the gill, both dorsally and ven- 
trally, is occupied by a small amount of alveolar meshwork, sup¬ 
ported at irregular intervals by short, transverse, secondary 
internal lamince (Plate v., fig.34, dV), Branch tracheae of con¬ 
siderable size are to be seen traversing this part of the gill 
obliquely. 

ii. The Lathed or Triquetral Gills (Plate iii., fig.24; Plate v., 
fig.35). The cuticle and hypodermis resemble those of the 
median gill, but are considerably thicker, the cuticle averaging 
13/a or more in thickness, the hypodermis 6/a or more. The 
cuticle is thickened along all three edges, and carries spines or 
bristle there. The thickening is, however, especially noticeable 
along the out&r edge (Text-fig.l7, mr\ which forms the true 
mid-rib of the gill, corresponding with the mid-rib seen in the 
lateral gills of Lestidee. 
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Internally, the structure of the triquetral gill closely resembles 
that of a lateral saccoid gill, except for the shape. There is a 
very great development of the alveolar mesh work. The zones 
of principal internal laminse are arranged in such a way as to 
cut off, in cross-section, the upper and the lower inner corners- 
of the triangle, the dorsal laminse lying almost horizontally, and 
the ventral ones not far from vertically. This arrangement, 
again, is paralleled in the obliquity of these laminse in the lateral 
gills of the saccoid type. 

In the central part of the gill, the two blood-canals, the two 
main longitudinal trachese, and the two main nerves, run un- 
symmetrically, the ventral set being placed at a lower and inner 
level compared with the dorsal. A very peculiar development, 
confined, as far as I can ascertain, to gills of this type, is the 
splitting-up of the blood-canals, each of which gives off an im¬ 
portant longitudinal branch to run in the outer portion of the 
gill, on the other side of the principal internal laminse (Text-fig. 
17, dA, -uA). All four branches become confluent again near the 
distal end of the gill. 

Secondary internal laminse are developed at frequent intervals, 
within the two portions of the gill cut off by the principal 
laminse. These laminse lie parallel with the corresponding 
principal laminse, but not all at the same level, so that sometimes 
two or more of them may be cut in the same section. 

C. The Lamellar Type. 

(Text-figs.19-29; Plate i., figs. 1-5, 7-11: Plate ii., figs.12-20; 

Plate iii,, figs,25-27; Plates v. and vi,, figs.36-39. 

In this type, all three gills are reduced to flattened lamellar 
organs, with consequently a great reduction in the volume of 
the interior of the gill. The alveolar meshwork becomes much 
reduced in amount, and is principally confined to the thickened 
portion of the gill, lying beneath the mid-rib. This thickened 
central portion, I propose to term the racMs^ using the term 
blade for the outer and flatter portions of the lamella. 

The rachis is always bounded, either on one or both sides, by 
a thickened ridge of cuticle, forming a strong mid-rib (mr). In 
the interior of the rachis run the longitudinal tracheal trunks, 
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the longitudinal nerves, and the blood-canals. In Vertical 
]jamellar Types, the original I'achis, bounded laterally by the two 
zones of principal laminae, is not entirely confined to the thickest 
part of the gill, under the mid-rib, but extends slightly outwards 
both dorsally and ventrally. The principal longitudinal tracheso 
then occupy the middle portion, under the mid-rib, while the 
blood-canals and their accompanying nerves lie dorsally and 
ventrally within the outer portions. This arrangement is carried 
even further in the Lestidcn^ where the rachis becomes divided, 
by two longitudinal constrictions, into three parts, viz., a greatly 
swollen central portion carrying mid-rib and tracheje, and dorsal 
and lateral extensions, only slightly swollen, each carrying a 
blood-canal and its accompanying nerve or nerves. This is well 
seen in Text-fig.l9. 

In Horizontal Lamellar Gills, the rachis remains undivided, 
carrying the blood-canals and nerves ventrally, the main tracheae 
being arranged one on either side of the blood-canals (Text-fig.28). 

We shall deal with the various forms of Lamellar gills under 
two main headings or sub-types, the first of which will again be 
divided into a number of separate sections. These two sub-types 
are (a) the Vertical Lamellar, and (&) the Horizontal Lamellar 
Sub-type. 

{a) The Vertical Lamellar Suh-Type (Text-figs. 19, 22). 

This form is clearly a specialisation from an older Triquetro- 
quadrate Type. The quadrate median gill of this latter type is 
already practically a vertical lamella as regards its more distal 
portion. It only requires slight further flattening, and a further 
diflferentiation between rachis and blade, to make it a true 
lamellar type. The change which will produce a lamellar gill 
from the triquetral lateral gill is, however, more profound, since 
it must undergo, not only much greater flattening, but also a 
definite change in the direction of its main axial plane. The 
triquetral gill is suitable for resting upon a flat horizontal 
surface, with its mid-rib outwards. In a triangular section, we 
consider the mid-rib to occupy the vertex, so that the base 
is the long side facing the median gill. The triangle is then 
nearly, but not quite, isosceles. The lamellar form has been pro- 
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duced by gradual lengthening of the base, concurrently with a 
flattening down upon it of the mid-rib and its two adjacent 
sides. At the same time, the larva ceased, to rest the gill upon 
the ground, but held it out freely into the water, so that the 
plane of the base gradually changed from oblique to vertical, as 
in the median gill. The vertical portion is, however, never 
actually fully attained, as may be seen from Text-flgs.lQ, 22, 

Under this sub-type, we have to deal with two very distinct 
groups of gill-forms, one found in the Lestidce only, the other in 
the Agrionidce. These must now be dealt with separately. 

(i.) The Lestid Form of Vertical Lamellar QilL 

(Text-figs. 19-21; Plate i., figs.1-5; Plate iii., fig.25; Plate v., 
figs.36, 37). 

These are always simple, unjoin ted, vertical lamellae. They 
vary much in external appearance. But a study of them by 
means of sections shows the following characters to be constant 
throughout the group 

1. The median gill has two mid-ribs, right and left; the lateral 
gills have only one mid-rib, on the outer face. 

2. The median gill carries two main longitudinal tracheae; the 
lateral gills only one apiece. 

3. The rachis is constricted off into a swollen central portion 
carrying the main tracheae, and dorsal and ventral outer por¬ 
tions, not much thicker than the blade of the gill, each carrying 
one of the blood-canals. 

4. In connection with the above constrictions, the principal 
internal laminae are excessively shortened, and can only just be 
made out as short remnants connecting the closely approximated 
hypoderm-layer of right and left sides. 

5. In the median gill, only the two dorsal longitudinal nerves 
are present, lying upon the wall of the dorsal blood-canal. No 
nerves can be seen on the wall of the ventral canal. This 
reduction is unique for functional caudal gills, ^1 other forms 
showing two pairs of longitudinal nerves. 

6. The alveolar mesh work is reduced to a minimum, its rem¬ 
nants surrounding the large tracheae in the central portion of 
the rachis. 
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Except at the mid-rib, the cuticU is only of moderate thick¬ 
ness, about 8 - 9 / 4 * but nearly half of this is usually occupied by 
- the tough outer stratum 

I which stains deeply with 

I _eosin. Along the mid-rib, 

I this tough outer stratum 

SI becomes twice as thick. 

/M\ Small spines or bristles are 

\W/. arranged regularly along 

tr. the mid-ribs, as well as 

along the dorsal and ven- 
^ Si edges of the gill-blade, 

M /M\ i right up to its distal end, 

% ( 0 / *^^ /li where, also, a few hairs 

..•m. g may be present. 

li 1 i hypode^mis is pecu- 

ii nl 11 liarly modified in connec- 

S I Mr l\ narrowing of 

Jk 1 .*** the interior of the gill and 

i iMI elimination of the al- 

1 / ''^®olar tissue. Many of 

i I r*^V the cells become columnar 

’ spindle-shaped, 

M. standing up clearly and 

vh‘—iW'-rJv separately between the 
M ffif cuticle and the inner base- 

H pi ment-membrane; in such 

H if cases, the long axes of the 

1 SI nuclei lie at right angles 

iS I Iw cuticle instead of 

^ being parallel with it. 

Iext-lig.l 9 .* Some of the columnar or 


spindle-shaped cells may be as much as 30/4 in height, but they 
are much narrower than the ordinary flattened cells, and much 

* Ideal (semi-diagrammatic) T.S. Sroross the Vertical Lamellar Gill-system 
of Atisiro/esies (Zestici Form of Gill) to show the internal structure of the 
gills. Lettering as on p, 109. 
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closer together. Their nuclei do not exceed 8-9/x in length. 
Pigmentation of the hypodermis is usually only moderately dense, 
but, in some forms, dense bands of black pigment run across the 
gill at definite levels. 

The Lestid gill-form is divisible into two very distinct sub¬ 
groups, each representative of a single sub-family., 

In the SynUstinoe (genus Synlestes^ Text-fig. 20; Plate i., figs. 
4-5; Plate iii., fig. 25), the gills are short, or only of moderate 
length, 'rhe branch-tracheae come off from the main longitudinal 
stems okliquely. Bands of dense black pigment are absent. 

SynUstes weyersi Selys 
(Text-fig.20; Plate i..fig.4) 
has the gills about 6 mm, 
long when full-grown, 
distinctly pointed at tips, 
and carrying a few long, 
slender hairs distally. 

The median gill is slightly 
shorter than the laterals. 



The three gills are held fairly close together, the angle between 
the two laterals being about 20®, and the median gill being 
raised only about 15“ above them. 

Synlestes albicauda 'Fillyard (Plate i,, fig.5) has the lateral 
gills barely 4 mm. long when full-grown, broad and evenly 
rounded at the tips, and without any long hairs. The median 
gill is 0*5 mm. shorter, closely similar in shape to the laterals, 
but somewhat more oval. The gills are held fairly close together 
in life, as in JS. weyseri. 

In the Lestince (genus Austrolestes, Text-fig.21; Plate i., figs. 
1-3) the gills are excessively elongated, and usually with well- 
rounded tips. No long hairs are present, but there may be a few 
short ones near the tip. The branch-trachese come off from the 
main longitudinal stems ^^^'cicticaUy at right a^igles, a character 
peculiar to this subfamily. Transverse bands of dense black 
pigment are frequently developed on these gills. The lateral 
gills are usually quite straight, and of nearly the same width 
throughout; the median gill is usually slightly shorter, a little 
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curved downwards towards the tip, and a little broadened at the 
base. Three transverse zones of dense pigmentation are usually 
to be distinguished, viz.*, one about one-fourth the length of the 
gill from the base, another about half-way, and a third not far 
from the tip. 

It is interesting to note that regenerated Le&tine gills take on 
a form closely resembling the gills of Synlestes^ being much 
shorter, pointed at the tips, and with the branch-tracheae running 
obliquely out from the main stem. The number of main longi¬ 
tudinal tracheae is usually doubled in the regenerated gill. This 
would appear to be strong evidence in favour of the descent of 
the Lestine gill-form from the older Synlestine form, and of both* 
of these from the still older Triquetro-quadrate type, with double 
the number of main tracheae. 


In life, the larvae of Le^tinm hold their gills very wide apart, 
the laterals at an angle 
of from 45" to 60" to one 
another, the median being 
held high above them at 
an angle of from 60* to 
75". As in all vertical 



lamellar gills, the mid¬ 
ribs do not divide the 
gills into two equal por¬ 
tions, but run asymmetri¬ 
cally—in the lateml gills, 
nearer to the ventral 
edge; in the median gills, Text-fig.21. 

nearer to the dorsal ed^re Aiidrolmte,^ wgvIatUH (Bunn.), in 

as shown in Text-fig.2r. ’ ^ 

The larvae of four Australian species of Aicstrolestes are known 
to me. Their gills can be distinguished as follows :— 

j Lateral gills about 9 mm. long when full-grown, with well-pointed 
tips; much longer than median gill (6*8mm.), which is wider, 
with i*ounded tip. The three dark pigment-bands only faintly 

indicated ... 1. A. mialis Ramb. 

j Lateral giBs with well-rounded tips, only slightly longer than 
median. 2. 
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The three dark pigment-bands barely indicated; lateral gills lOnmi. 


*2. 4 long, median 9mm. A, chigidcUm Biirm. 

I The three dark pigment-bands very conspicuous. 3. 

(■Lateral gills 9mm. long, median slightly less. A. psyche Selys. 

\Lateral gills 7 mm. long, median slightly less. A, hda Selys. 


Jn addition, the New Zealand A colensonis White, has the 
gills very long and narrow, with pointed tips; the median gill is 
longer and more pointed than in A . analifs. 

In Plate i., J have figured the lateral gill of A. psyche (fig.l) 
and the median gill of A. cingulatus (fig.2), together with the 
tip of the same gill of A, colensonis for comparison. 

(ii.) The Agrionid Form of Vertical Lamellar Gill, 
(Text-figs.22-26; Plate i., fig.7; Plate ii., figs.12-20; Plate iii., 
figs.26, 27; Plate v., figs.38, 39). 

These gills exhibit immense variety in shape and appearance, 
but all show the same internal structure. All the Vertical 
Lamellar Gills of Agrionidce so far examined by me are either 
two-jointed, or show undoubted signs of having been so origin¬ 
ally. The principal characteristics which separate the Agiionid 
gills from the Lestid forms are as follows :— 

1. Both median and lateral gills have two mid-ribs, right and 
left. 

2. Both median and lateral gills carry two main longitudinal 
tracheae. But, whereas both these pass through the base of the 
median gill, only one enters the base of the lateral gill, the 
bifurcation occurring just inside the gill itself. 

3. Although the blood-canals lie dorsally and ventrally on 
either side of the main tracheae (as in the Lestidce), yet the rachis 
is not so definitely constricted off into three portions as it is in 
the Lestid gill. Large secondary internal laminae are sometimes 
developed in the rachis, between bhe blood-canals and the main 
tracheae. 

4. The principal internal laminae are well-developed. Numer¬ 
ous secondary laminae are developed in both dorsal and ventral 
portions of the gill-blade. 

5. In the median gill, all four principal nerves are present, in 
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their usual positions (as in all functional gills except those of 
Lestidee), 



Text-fig. 22. 

Ideal (semi-diagrammatic) T.S. across the Vertical Lamellar Gill-system 
of Amitroag>'iwi {Agrmiid Form of Gill), to show the internal struc¬ 
ture of the gill. Lettering as on p. 109. 

6. The alveolar meshwork is reduced, but less so than in the 
Le^tidcB', traces of it still existing in the gill-blades as well as in 
the rachis. 
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The averages about 9/a in thickness, but the tough outer 

stratum is usually not more than 2/a in thickness. Along the 
mid-rib, this outer stratum becomes thickened to 4/a or 6/a; it is 
also somewhat thickened along the dorsal and ventral edges of 
the gill. Spines are present upon the mid-ribs and edges of the 
gill, but usually only from the base to some definite point, mark¬ 
ing the end of the original basal joint of the gill. 

The hypodermis is not modified into columnar or spindle- 
shaped cells as in the Lestidm^ but remains everywhere a flat 
epithelium, with the nuclei lying parallel to the cuticle. There 
is, however, a very distinct difference in size between the nuclei 
found in the basal joint of the gill, and most of those found in 
its more distal portion. The former average about 8/a in length, 
and are even larger (up to 10/a) in those cells from which the 
principal internal laminae are developed; the latter only average 
6/a in length, and do not stain with the same intensity. In 
many places, the hypoderm-layer is exceedingly thin, only 3-4 /a 
in thickness, so that the nuclei, even though lying parallel with 
the cuticle, cause periodical bulgings in the hypodermis. In 
spite of the narrowness of the gill-blade, many of the cells of 
the hypodermis seem to take part in forming alveolar tissue; if 
the gill be stained in toto^ this meshwork can be seen lying 
everywhere within the basal portion of the gill (except at the 
extreme edges), and even in the more distal part, the meshwork 
can be seen running along both sides of the rachis, nearly to the 
tip. 

In some gills, hypodermal pigment is almost absent; in others, 
the pigment may occur either in transverse bands, or in irregular 
patches. A few are deeply pigmented all over. 

The tracheal system varies much in details, but the branches 
never come off from the main stems perpendicularly (as in 
Lestinm\ but always obliquely. 

In naming and describing the sub-groups into which I propose 
to divide these gills, I have had in mind their descent from an 
original two-jointed gill. Four phylogenetic stages can be seen 
in this process, and I have classified the gills accordingly, as 
follows:— 
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a. The Cwistricted Vertical Lamella, In this, the two original 
Joints are present, separated by a very distinct suture or con- 
strictipn. 

The Nodate Vertical Lamella, The two original joints have 
fused into one, but their point of union is marked by a uode of 
the type described below (p.94), which is formed by the reduc¬ 
tion of the original suture or constriction. 

y. The SubnodeUe Vertical Lamella. The node is only in¬ 
dicated by a change in the thickness of the gill, together with 
the stopping short of the cuticular spines at the point where the 
node once was. 

8. The Detioda^ Vertical Lamella. All traces of the node are 
lost, except, perhaps, for a slight change in the thickness of the 

gill- 


ih. The Constricted Vertical Lamella (Text'fig.23; Plate i., fig.7). 

This form of gill only occurs, to my knowledge, in the genus 
Isosticta of the Frotoneurince, It is of very great interest, not 



Text-fig.*23. 


only because it is a definitely 
two-jomted lamella^ but also 
because it stands exactly half¬ 
way between the constricted 
or two-jointed saccus of Neo- 
sticta and the Nodate Verti¬ 
cal Lamella found in the tribe 


Constricted gills of Isosikta mnpfex Pseudagrio^iini. This change 


Martin, in natural position, lateral 
view; ( x 8). 


is correlated with a change in 
the habits of the larvae. Neo- 


sticta is, as we have seen, a rock-dweller in running water. 
Isosticta dwells in trash, twigs, or matted roots, on the bottoms 
of slowdy-moving streams. In the position of rest, it holds its 
gills well away from the resting-surface. Occasionally it climbs 
up into clumps of water-weed, in which case the larva becomes 
brown instead of almost jet-black (its natural colour). In 
slenderness of form, it is a typical Agrionid larva. 

Our original simile of the ‘‘candle and flame,” used to describe 
the appearance of the gills of Neosticta^ would hold fairly well 
for Isosticta^ if we add that, in this case, the flame is as big as 





R. J. TILLYARD. 


93 


the candle, and both it and the candle itself have become 
flattened. This is well seen in Plate i., fig.7. The gill is opaque 
throughout, deeply pigmented in brown or black. Consequently 
the tracheal system is very diflicult to follow; but it can be seen, 
in specimens fresh from ecdysis, to be very similar to that of 
Neosticta^ except that there are always only two main tracheae in 
each gill. The cuticle is covered with short, shaggy hairs, 
especially upon the distal joint. The length of the median gill 
is 4*5 mm., that of the laterals 5 ram.; the former is slightly 
wider, and its tip more rounded than in the latter. These gills 
are held well apart from one another, the angle between the two 
laterals being from 20" to 30", while the median gill projects 
above them at an angle of from 30" to 40". 


TheNodate Vertical Lamella. (Text-fig.24; Plate ii., figs. 12-14). 
This form of gill occurs in the three allied Australian genera 
Caliagriotiy Fsetidagrion, and Austroagrion (also in the Palm- 
arctic genus Erythromma). It is the most beautiful type of 


caudal gill known, prin¬ 
cipally because of the 
wonderful dendritic ar¬ 
rangement of the ter¬ 
minal tracheal branch- 
lets from which the 
capillaries are given off. 
These branchlets are 
short, knobby, and 
densely pigmented, giv¬ 
ing the effect of the 
short, bent branches of 
a densely branching oak 
tree. The pigment is 
especially dense at their 
ends, and gives them 
the “knobby’^ appear¬ 
ance already mentioned, 
as may be seen in Text- 



Text-fig.24. 

Portion of gill of CaliaffTinm bUlinghursti 
(Martin), to show the node and nodal 
line. n.sjf). nodal spine. From a cleared 
whole mount; (x 28), 
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Though not so distinctly two-jointed as the constricted form 
of gill, the nodate form is easily seen to consist of two parts, 
viz., a basal thickened portion, in which the hypoderm-nuclei 
are almost all of the larger size, and a distal thinner portion, 
with hypoderm-nuclei mostly of the smaller size. The boundary 
between these two parts is not equally distinct across the gill 
from one edge to the other. On that edge of the gill which faces 
outwards in the natural position (i.e., the dorsal edge of the 
median gill, and the ventral edges of the laterals!, there is a very 
distinct notch or depression of the edge, bordered basally by a 
very conspicuous spine, which is the last, and the largest, of a 
series of spines running along this edge from the very base of 
the gill. This notch I have termed the node. 

From the node, the division between the two portions of the 
gill is marked by the nodMi line^ which runs inwards to the 
rachis, usually somewhat obliquely towards the base, until it 
reaches the mid-rib, which is generally spineless. Fairly dense 
pigmentation along the distal border of the thick basal portion 
renders the nodal line very clearly marked in this part of the 
gill. From the mid-rib onwards to the inner edge of the gill, 
the division is not so clearly marked. It can usually be traced, 
either transversely across the gill, or slightly obliquely, for at 
least two-thirds of the distance from mid-rib to inner edge. On 
approaching the latter, it becomes faint, and may disappear 
completely. This is due to the fact that the basal portion is 
not swollen along the part bordering the inner edge, but is thin 
like the distal portion, and merges into it without any definite 
boundary line There are either no spines along the inner 
margin, or only small ones running from the base to the division¬ 
line. * 

These gills are always somewhat narrowed at the base, whence 
they gradually broaden out until the node is reached. Beyond 
the node, after the slight constriction, the gill-blade either again 
broadens out, ending in a very broadly rounded tip, or the two 
edges remain parallel, with the tip well rounded off, but not 
broadened. The rachis and mid-ribs always lie much closer 
to the outer than to the inner edge of the gill, and are only 
poorly developed beyond the level of tlie node. 
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In the position of rest, these gills are held in the same manner 
as those of I$ 08 ticta (see Text-fig.23). 

The three Australian genera having nodate gills may be 
separated as follows :— 


2 . 


"Node situated well before half-way. Distal portion of gill with the 
well-rounded tip not enlarged. Inner edge of gill with spines 
suppressed, except at extreme base. 

- . 1. Ccdiagy'ion Tillyard; (PI. ii., fig. 12). 

Node situated at about half-way. Distal portion of gill considerably 

widened towards tip. Inner edge of gill with spines present up 

^ to nodal line. 2. 

Tip quite rounded. Spines of the inner edge slender, much smaller than 
those of the outer edge. Paeiidagunon Selys; (PI. ii., fig, 13). 

- Tip with a tiny sharp point. Spines of the inner edge stout, almost as 

large as those of the outer edge. 

. Amti'oagnon Tillyard; (PI. ii., fig. 14). 


The following are short descriptions of the gills of the known 
larvae:— 

1. Caliagricyii hillinghursti Martin. Length of gills when full- 
grown, median 8*5, laterals 8*5mm.; median gills slightly broader 
than laterals, and slightly bent at node. Nodal spines enor¬ 
mous; nodal line oblique from outer edge to rachis, thence to 
inner edge either transverse or slightly inclining distad. Colour 
of gills either bright green, or orange-pink (apparently according 
to the colour of the leaves of the reed on which the larva dwells). 
Pigmentation very beautiful, arranged as shown in Plate ii., fig. 12. 

2. PsmidcLgrion amtnrd>cmm Selys. Length of gills when full- 
grown, median 6 mm., laterals 6 mm., median broader than 
laterals. Nodal spines large; nodal line oblique right through 
to inner edge. Colour of gills usually rich brown, more rarely 
greenish or yellowish; pigmentation in dark brown, as shown in 
Plate ii., fig. 13. 

3. Pamdagrion aureofrons Tillyard. Very similar to those of 
Pa. aibstralcbsia^ but shorter (5mm. when full-grown); colour pale 
yellowish-brown, with less distinct pigmentation. 

4. Austroagrion eycme Selys. Length of gills when full-grown, 
median 3*7 mm., laterals 4*3 mm., median broader than laterals. 
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Nodal spines only moderately large, those of inner border almost 
as large; nodal line oblique, especially so from mid-rib to inner 
edge. Colour of gills dull brownish or yellowish, crossed with 
two bands of brown or grey pigment, one at node, and the oth(*r 
half-way between node and tip (Plate ii., fig. 14). 

Ihe gills of the Palsearctic Mryihromma nnfjm Hansemann, 
appear to resemble most closely those of CalicujTion. Under the 
present classification, Bryfhrmnrimid^^ into the Tribe Ayrionmi, 
on account of its wing-venation, whereas the three Australian 
genera belong to the Tribe PseudagrioninL It is interesting, 
therefore, to note that, in its wing-venation, Caliagrlon ap¬ 
proaches most closely of the three to the venational stage wliich 
sepamtes the Agrimiini from the PsmidagrionmL 

j. The Subnodafe Vertical Lamella 
(Text-fig.25; Plate iL, figs. 15, 16). 

A stage further on in the process of the elimination of tlie 
suture of the originally two-jointed lamella may be seen in the 
subnodafe form of gill, which occurs in the genera Ischnnra and 



Text-fig.25. 

Subnodate gills of lechnura liet.eroBticta Burm., in natural position, 
lateral view; ( x 6). 

Cermg't'imi, Here the original nodal constriction is lost, but the 
position of the node is still clearly marked by the sharp ending 
of the row of spines along the outer edge of the gill. Con¬ 
currently with this, the gill becomes definitely pointed, with the 
branch tracheie coming oft* from the main stems very obliquely? 
and more regularly than in the nodate form of gill; while the 
dendritic form of the end-branches, though still present, is not 
by any means so noticeable. Small spines are present on the 
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inner edge of the gill, but only for a short distance from the 
base. In the resting position, the gills are held much as in the 
constricted and nodate forms. 

The two genera with subnodate gills may be separated as 
follows:— 

"Gills short and broad, not much pointed; nodal spines large; no spines 
developed along the mid-ribs.... GenayHon Selys; (PI. ii., fig. 15). 

' Gills rather long and slender, moderately well pointed; nodal spines 
rather small; spines developed along the mid-ribs as far as the 
, level of the node. Ischnura Oharp.; (PI. ii., fig. 16). 

The gills of the following species are known:— 

1. Geriagrion emibescens Selys. Length of both median and 
lateral gills 2*5 mm.* Median gill wider and less pointed than 
laterals. Base of gill rather narrow, stalk-like, distal half 
broadened out. Node situated about half-way along gill. 
Colour dull greyish, a touch of yellowish-brown near bases; no 
pigment-bands. Branch tracheae very closely crowded together 
(Plate ii., fig. 15). 

2. Ischnura heterosticta Burm. Length of gills when full- 
grown, median 5*7 mm., laterals 6 mm.; median gill slightly 
wider and less pointed than laterals,* and a little bent. Gills 
lanceolate, the base only slightly narrowed; the width of the gill 
increasing up to about three-fourths of the total length, when 
the width quickly narrows as the edges approach the pointed 
tip. Node situated at about two-fifths of the gill-length. Colour 
pale yellow, cream, or pale green; no pigment-bands, but some¬ 
times slight patches of brownish pigment may be seen at inter¬ 
vals along the rachis. Branch trachese very regularly arranged, 
not closely crowded together (Text-fig. 25; Plate ii., fig. 16), 

3. Ischnur(^ aurora Br. Closely resembling those of /. hetero- 
sfieta in structure and shape, but much smaller when full-grown 
(only 4 mm.). Colour greyish-black. (The larva is black, while 
that of L heterosticta is green or yellow). 

* Both the larvae taken and preserved by me were at the end of the 
penultimate instar; a third larva was bred out, but the gills of the exuviae 
shrivelled up. 

8 
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8. The Dmodate Yertieeil Lwmelloi. 

(Text-figs.26, 27; Plate ii., figs.17-20). 

As the final stage in the process of reduction from a two- 
jointed to a secondarily simple lamella, we have the denodatfi 
form of gill, found in the Austmlian genera Agriocneinis and 
Au 8 f‘ 7 'ocu€mi 8 ^ and in the ^^^ew Zealand genus Xa^ithoc^ieinis. 
These are all characterised by compIefB loss of the node, ihe 
original position of the node is no longer indicated, as in the 

subnodate form, by a 
point at which the row 
of spines along the outer 
edge stops short; for in 
these gills, the spines, if 
present, are developed 
along the whole outer 
Text-fig.26. border of the gill, from 

Denodate giUs of Austrocnemis t^pkndida base to tip. The spines 
(Martin), in natural position, lateral are, however, always small 
view; (x 6). weakly formed, and 

are more usually replaced by slender hairs. 

In the thi^ee Australasian genera in which denodate gills are 
known to occur, the shape of the gill is long, narrow, and well 
pointed. The distinction betw^een the thicker basal portion and 
the thinner distal portion can be seen, but is not as clearly 
marked as it is in the shorter and broader denodate’ gills in the 
larvse of some Palaearctic species. Bis (27) has called attention 
to this peculiarity in the gills of Agrion me7ximule Charp., and 
Pyrrhosoma nymphiiJa Selys, without offering an explanation of 
it. In Agrion p7ieUa Linn., and A. pulchellum Vanderh, on the 
other hand, as Bis' figures well show, the gills are of the true 
nodate form. 

The three Australasian geneia with denodate gills may be 
separated as follows :— 

'Oills pale, transparent, not heavily pigmented, not as long as the 

abdomen of the larva. 

Gills heavily pigmented, semi-opaque, quite as long as the abdomen of 
the larva... Amtrocmmis Tillyard; (Text-fig.26; PI. ii., figs. 18-20). 
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^Gills exceedingly narrow, quite unpigmented, the pointed tip not 

formed by sudden narrowing-in of the gill-edges. 

. Argiocnemift Selys; (PI. ii,, fig. 17). 

1. A Gills moderately narrow, lightly pigmented near tip,* the tip very 
sharply pointed, and formed by siidden narrowing-in of the gill- 

edges from the broadest part of the gill. 

. Xanikoctiemis Tillyard; (Text-fig.27). 

The gills of the following species are known:— ' 

1. Austrocnemis splendida Martin. Length of gills, when full- 
grown, median 7 *6 mm, laterals 8 mm. Median gill stronglybent 
like a bow, basal third narrowed to a stalk, the rest broadly 
falcate, crossed by three very irregular transverse bands of choco¬ 
late-brown pigment. Lateral gills much narrower, not bent; 
basal third narrowed to a stalk, the rest lanceolate, with three 
pigment-bands as in median gill. Tracheal system not easily fol¬ 
lowed out, owing to the semi-opacity of the gill. The broad por¬ 
tions of the gills edged with some long, delicate hairs (Plate ii., 
figs. 18-19). 

Of the three specimens of this rare larva secured, one was bred 
out, the other two preserved. One of these had a regenerated 
lateral gill, which I have figured in Plate ii., fig.20. This gill is 
only 3*4 mm. long, very narrow, and has three main longitudinal 
tracheae. The great point of interest about it, however, is that 
it shows, not far from the tip, the very distinct transverse divi¬ 
sion into two parts seen in the gills of Agrion mermriale and 
Pyrrhosoma nymphula. This appears to me to afford definite 
proof of the descent of this remarkable gill-form from the true 
nodate type. 

2. Agriocnemis ruhescens Selys. Liength of gills, when full- 
grown, median 5*6 mm., laterals 5*6 mm., the median slightly 
wider and less pointed than the laterals. Base of gill narrowed 
to a stalk, rest narrowly lanceolate. Colour pale yellowish or 
creamy, rarely slightly greenish; no pigment-bands. Tracheal 
system closely resembling that of Ischnv/ra^ but the branch 
tracheae inclined at a somewhat less angle to the main stem. 
Spines of the outer edge reduced to short bristles; from base up 
to about two-fifths of the gill-length, these bristles are set in 
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strong cliitinous bases, indicating the original set of spines end¬ 
ing at the node; on the inner edge, there is a set of strong 
cliitinous bases carrying small bristles along the basal fourth of 
the gill, corresponding with the series of spines in the same posi¬ 
tion in Ischnura. {Cf, Plate ii., figs. 16, 17). 



This gill-form is obviously a simple reduction 
from the subnodate form seen in Ischmra^ and 
is very closely allied to it. 

3. Xanthocnemis zelandica Selys. Length of 
gill, when full-grown, about 4 mm. Gills lan¬ 
ceolate, broadest near tips, then suddenly nar¬ 
rowing to form the sharply-pointed tips. Colour 
pale brownish, yellowish or greenish, a band of 
medium brownish pigment across the broad 
part near the tip. Tracheal system much as in 
Ischnura, but with fewer branches, more regu¬ 
larly placed. Outer edge of gill furnished from 
base to near tip with short bristles, set in a 
regular series of strongly-projecting chitinous 
bases. A few irregularly placed bidstles along 
basal portion of inner edge. Towards tip, both 


edges carry some long, delicate hairs (Text-fig.27). 


(6) The Hm'izontal Lamellar Suh-type. 

{Text-figs.28-29; Plate L, figs.8-11; Plate vi., figs.40-45). 

This extraordinary form of gill is only found, as far as I am 
aware, in the Australian genuvS Argiolestes^ belonging to the sub¬ 
family Megapodagrimiiiue. I do not think that it will prove to 
be typical of that ancient subfamily, in which we might reason¬ 
ably expect to find a more generalised form of gill dominant, 
when the larvjfe of many genera become known. 

The gills are broad, leaf-like structures spread out in the hori¬ 
zontal plane, so as to resemble closely in form the “tail-fan” of 
Decapod Crustacea. In life, they are held out extended at an 
angle of from 10° to 20° to the plane of rest. When walking, 

*l>enodate median gill of Xanthocnemis zelandica (Selys). From a 
cleared whole mount; { x 
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the larva often raises these gills considerably, 
together with the terminal part of the abdo¬ 
men. When resting on a rock-surface, the 
larva, if alarmed, at once depresses the gills 
closely against the rock. A curious point 
about these gills is that they are slightly 
concave on their upper surfaces. This is well 
seen in the cross-section in Text-fig. 28. It 
is due to the almost complete suppression of 
the dorsal mid-rib in all three gills, the 
ventral mid-ribs being strongly developed. 
The median gill is symmetrical, and lies 
quite horizontally. The laterals are asym¬ 
metrical,—the outer portion of the blade 
being wider than the inner,—and are held 
at a slight angle to the horizontal, slanting 
upwards and outwards. 

The transverse section of one of these 
gills may be described as an extremely flat¬ 
tened triangle, except near the base of the 
gill, where the cavity is wider, as shown in 
Plate vi., figs. 40-41. The vertex of the 
triangle is represented by the ventral mid¬ 
rib, the base by the wide upper surface of 
the blade. The rachis is small, subtrian- 
gular, and carries .along its middle line the 
blood-canals, which lie practically in contact 
with one another. The dorsal blood-canal 
is smaller and more regularly formed than 
the ventral. On either side of the blood- 
canals, towards the lateral limits of the 
rachis, run the two main longitudinal tra- 
cheiB. The nerve-supply is as usual,^ the 

^ Ideal (semi-diagi’ammatic) T.S. across the Hori¬ 
zontal Lamellar Gill-system of Argioleste^, to show 
the internal structure of the gills. Lettering as on 
p.l09. 
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median gill possessing a pair of dorsal longitudinal nerves and a 
pair of ventral ones, while the lateral gills have only one of each, 
placed on the outer wall of the corresponding blood-canal. 

The rachis of the median gill is bounded internally on either 
side by a series of secondarily developed internal lamince (Plate 
vi., fig.43,'i^) passing from the dorsal to the ventral side of the 
gill. Similar but less strongly developed laminae occur at inter¬ 
vals at different levels along the blade of the gill {iV\ These 
laminae are not, of course, the original laminae of the gill before 
it became horizontally flattened. The remnants of the original 
series of principal laminae, running horizontally across the gill, 
are to be seen only in a set of slender laminae crossing the rachis 
below the ventral blood-canal (Plate vi., fig.42, vl). These laminae 
mark off ventraUy what was the original rachis of the gill from 
the remnant of its ventral blade, which has now become the 
portion just above the mid-rib. The present blade of the gill, to 
right and left of the new raehis, is purely an extension of the 
old rachis itself, due to intense flattening and widening in the 
horizontal plane. As will be seen from Text-fig. 28, the original 
right and left mid-ribs of the gill, before it became horizontal, 
are still preserved as the swollen, somewhat knobbed, edges of 
the new blade. 

The cuticle is rather thin, averaging about G/x in thickness, of 
which the tough outer stratum occupies from 2 to 3/x. The 
hypodermis is slightly thinner than the cuticle, averaging about 
5ju in width, but somewhat irregular. The nuclei mostly lie 
with their long axes parallel with the cuticle. They are of 
fcmall size, only 5-6ft in length, except near the base of the gill, 
where many of the nuclei are considerably lai’ger. The hypo¬ 
dermis is almost eveiyw^here pigmented, but in certain transverse 
zones the pigment-granules are exceedingly abundant, almost 
hiding the nuclei from view. 

Considering how narrow the space in the interior of these gills 
is, it is rather surprising to find the alveolar meshwork present, 
not only in the mchis, but also throughout the blade. The 
meshw'ork is most extensively developed in the space between 
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the two main trachece and the mid-rib. The nuclei of the mesh- 
work closely resemble those of the hypodermis in size and shape. 

The tracheal system is moderately well developed, but the 
branch trachese are neither so abundant nor so regularly placed 
as in Vertical Lamellar Gills. 

These gills are frequently lost or cast off by the larvte, the 
breaking-joint being very perfectly formed. Consequently larvae 
are very commonly found with one or more regeney*ated gills. In 
these there will always be foundmain longitudinal trachete, 
in the case of the median gill, and 
usually three (rarely four) in the 
laterals. Tiie regenerated gill is 
stouter and less expanded than the 
normal gill, and more resembles a 
rather flattened saccus (Plate i., flg. 

11). Usually a transverse band of 
dark pigment separates a tliicker 
basal portion from a thinner distal 
portion, and suggests the origin of 
this type from an originally two- 
jointed form. 

The larvse of only two species are known, and their gills may 
be distinguished as follows:— 

'Length of gills, when full-gi*own, 6-7mm., the median gill 1*3-2 mm. 
wide, the laterals slightly less. Colour pale brownish, semi¬ 
opaque, the distal half crossed by a very wide band of chocolate- 
brown pigment; slight iiTegular pigmentation of the same colour 
is present also at about two-fifths from the base (PL i., figs. 8-9). 

. A. IcteromeJas Selys, 

Length of gills, when full-grown, 3'5-4 mm., the median gill very wide, 
1*8-2mm., the laterals nearly as wide. Colour pale brow’nish, 
serai-opaque, with slight irregular darker pigmentation towards 
tip tPl. i-, fig. 10). .i. yris&m Selys. 

L>. The Reduced (Non-functional) Type (Text-figs.30-32). 

The Saccoid, Triquetro-quadrate, and Lamellar Types of 
Caudal Gills are all chamcterised, morphologically, by the pos- 

Horizontal lamellar gills of .i wfe/rotnelas Selys, in natural 

osition, dorsal view; { x6). 
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session of an internal structure which fits them to act more or 
less effectively as respiratory organs. They all possess a well- 
developed tracheal system, two large blood-canals, and a definite 
accompanying nervous-system. Of these, the most important, 
from the point of view of respiration, is undoubtedly the tracheal 
system, I propose, therefore, to restrict the term Reduced (Non¬ 
functional) Type to those gills in which, of whatever form they 
may be otherwise, the tracheal system is so reduced that we may 
reasonably claim that they no longer function as tracheal gills. 

The only gills of this type which have come under ray notice 
are the extraordinary gills of the plant-dwelling larva of Agrion 
astelim Perkins, from Hawaii. We have already seen (p.98) that, 
in the genus Agrio7i, we find certain larvae with well-developed, 
vertical, lamellar gills of the owdate form, while others have their 
gills of defftodo^e form. The members of the genus Agi^ion which 
have colonised the Hawaiian Islands all appear to have adopted a 



Text-fig. 30. 

Reduced (non-functional) gills of sigrion wstdioi Perkins, in natural posi¬ 
tion, lateral view; (x 18). 

new habit of larval life. Their larvae no longer dwell in permanent 
waters, such as rivers and pools, but pass their lives hiding at 
the bases of the leaves of various forest-plants, where water from 
the heavy rains collects, and Avhere, apparently, a plentiful 
supply of smaller insect-larvas is also to be found for food. The 
best known of these larvae is that of Agrion astelioi, of which I 
have foitimately been able to examine a large number, sent to 
me by Mr. J. C. Bridwell, of Honolulu. 
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Viewed externally (Text-fig. 30), the gills are striking in their 
shoi’tness and stoutness; indeed, they do not, even at first sight, 
at all suggest ti'ue caudal gills, but rather a somewhat enlarged 
form of aibal pyramid such as we find in the larvie of Anisoptera. 
In actual shape, as revealed by cross-sections, they might be 
classed as Triquetro-quadrate, or intermediate between this and 
the Saccoid Type. The median gill is broadly diamond-shaped 
in section, the laterals convexly triquetral. This shape is evi¬ 
dently brought about by the habit of resting the median gill 
upon the laterals, and the laterals upon the resting-surface. The 
larva is, to all intents and purposes, a ground-dweller, like those 
of the Calopierygince; but the “ground,” in this case, is not the 
river-bed, but the debris collected in the little leaf-pools. The 
return to the triquetro-quadrate outward form is, therefore, a 
very interesting example of the efiect of change of habit on the 
form of the gills. 



Text-fig.31. 

Ideal (semi-diagrammatic) T.S. aei’oss the Reduced (non-functional) Gill- 
system of Agrioii astelitp Perkins, to show the interaal structure of the 
gills. Lettering as on p. 109. 

Internally, these gills differ greatly from all otliers studied in 
this paper. The cuticle is exceedingly thick, irom 12-lfi/A, of 
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which the tough outer stratum occupies from 2-4^. The hypo- 
dermis is formed of a regular layer of high pyramidal cells, 24/x 
or more in height, terminating upon an inner basement-mem¬ 
brane. The nuclei of these cells are of normal size, and are 
nearly all situated at the base of the cells, close to the cuticle. 
These cells are moderately pigmented, chiefly along their bases 
and around their nuclei. The boundaries between the cells are 
not pigmented. 

Internally, the hypoderm-Iayer completely bounds the reduced 
cavity of the gill, which is chiefly filled with an alveolar mesh- 
work of the usual kind. Supported in this meshwork, one can 

distinguish two blood-canals, 
small in many sections, but in 
some places swollen out and con¬ 
taining much blood. Longi¬ 
tudinal nerves are either absent, 
or so fine as not to be traceable 
in sections. No tracheae of large 
size are visible, but, in each sec¬ 
tion, five or six tracheae of smaller 
calibre are cut; these would ap¬ 
pear to represent the reduced 
main longitudinal tracheal sys¬ 
tem with its branches. 

Taking into consideration the 
great increase in thickness in the 
cuticle and hypodermis, and the 
Text-%.a2.' marked reduction of the tracheal 

system, it would seem quite 
justifiable to class these gills as a separate type, under the name 
proposed above. It would be interesting to section the anal 
pyramid of a large ^Eachnid laiwa, so as to compare the internal 
structure of that organ with gills of the type here discussed. 

* Actual T.S. across interior of median gill of Agrion adefnv Perkins, 
for comparison with Te.xt-fig.3l. Hypodermis and cuticle omittt-d. 

< \*258*. Lettering as on p.lOO. 
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EXPLANATION OF ABBREVIATIONS USED IN TEXT-FIGURES 
AND PLATES. 

a, anus—oo, araoebocyte—a/, alveolus— aln, alveolar nucleus— Up, blood- 
plasma—c or c\ cercoid— cu, soft inner layer of cuticle— cu', hard outer layer 
of cuticle— dh, dorsal blood-canal— dl, principal dorsal internal lamina— dn, 
dorsal longitudinal nerve of gill— DT, DT', dorsal tracheal trunks— ect, 
ectotraehea— eTit, or eivd, endotrachea— h, hair (on cuticle)— he, haemocoele 

_ hy, hypodermis— il, internal lamina— iV, secondary internal lamina— 

leg, l9i 01* lateral caudal gill— me, miocyte (oat-shaped corpuscle)— 
meg, mg, or M, median caudal giU— sp, spiral thread of endotrachea— tr, 
main longitudinal trachea of gill— tr', branch trachea of gill— vh, ventral 
blood-canal— vl, principal ventral internal lamina— m, ventral longitudinal 
nerve of gill— 8-10, abdominal segments. 
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EXPLANATION OP PLATES L-VI. 

Plate i. 

Fig.l,—Lateral caudal gill of Ansfrolestes psyche (Selys); ( x 11). 

Fig.2.—Median caudal gill of Ausfrolesfes chiguIatKs (Burm.); ( x 9). 

Fig.3.—Pointed tip of same gill of Aiistrolestes cohnsonis (White); ( x 13). 

Fig,4.—Lateral caudal gill of Syiilcstes weyersi Selys; ( x 13). 

Fig. 5.—Lateral caudal gill of Synlestes aJhicauda Tillyard; ( x 13). 

Fig.G,—Lateral caudal gill of Neosticta cmescem Tillyard; ( x 11). 

Fig.T.—Median caudal gill of Isosticta simplex Martin; ( x 11). 

Fig.8.—Lateral caudal gill of Argiohstes icteromeJas Selys; ( x 6). 

Fig.9.—Median caudal gill of same; f x6). 

Fig. 10.—^Lateral caudal gill of Argiolestes g7iseus gi^isens Selys; ( x 13). 

Fig. 11.—Regenerated median caudal gill of same; ( x 13). The basal border 
of the transverse band of pigment indicates the division between 
the thicker basal portion of the gill and the thinner distal por¬ 
tion. Note the four main ti’aeheae. 

Plate ii. 

Fig. 12.—^^ledian caudal gill of Caliagnon hillwyMrsti (Martin); ( x9). 

Fig. 13.—Lateral caudal gill of Pmida^on mistrcUctsice Selys; (x 11). 

Fig. 14.—Median caudal gill of AmtrocLsgion cyane (Selys); (x 13). 

Fig. 15.—Median caudal gill of Ceriagrim erubescem Selys; (x 18). 

Fig. 16.—^Median caudal gill of Ischnura heterosticta Burm.; (x 11). 

Fig. 17.—^Lateral caudal gill of Argiocmmis rubescens Selys; ( x 11). 

Pig, 18.—^Lateral caudal gill of Aiistrocnemis splendida (Martin); ( x 13). 

Fig. 19.—Median caudal gill of same; (x 13). 

Fig.20.—Regenerated lateral caudal gill of same; ( x 11). The transverse 
pigment-band situated one-fourth of the gill-length from the tip 
indicates the division between the thicker basal portion of the 
gill and the thinner distal portion. Notice the th'ee main trachea. 

Plate iii. 

(Transverse sections through the basal portions of the caudal gills.) 

Fig.21,—T.S. through the breaking-joint of the median gill of Neoaticta 
canescms Tillyard; ( x 207). 

Fig.22.—T.S. through the breaking-joint of the lateral gill of same larva 
(a specimen possessing three main tracheas); ( x207). 

Fig.23.—^T.S. through median gill of Cedopteryx sp., close up to base; 
(x87). 

Fig.24.—T.S. through left lateral gill and left cercoid (c') of same larva; 
(x87). 

Fig.25.—T.S. through the complete gill-system and cercoids of Synlestes 
wey^iui Selys, close up to base; ( x 87), 
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Fig.26.—T.S. thi’ough median gill of Aitstroayrim cyant (Selys), 0*06 mm, 
distad from the breaking-joint; { x 207). 

Fig.27.—Another T.S. through same gill, but 0*15 mm. distad from the 
breaking*joint; ( x 207). 

(For T.S, of same gill much further distad. see Plate v., fig.38). 

Plate iv. 

Fig.28.—T.S. through median gill of Xeosficta Tillyard. Saecoid 

Type; {x 130). 

Fig. 29.—Small portion of cuticle and hypodermis from same series of 
sections as Fig. 28, to show formation of the internal lamina (?/) 
in a larva approaching eedysis; ( x 490). 

Fig. 30.—Small portion of alveolar meshwork from same series of sections, 
to show two of the alveolar nuclei in situ; ( x 490). 

Pig.31.—T.S. through alveolar meshwork of Dr. Ris’ larva of 

variegata (Ramb.), to show tufts of moss-like fibrils in the alveoli. 
The two dark rounded masses are amoebooytes imprisoned in two 
of the alveoli. Photomicrograph from Ris [ 28 ]. (Magnification 
not stated, but appears to be about 250). 

Fig. .32. —The two middle alveoli from Fig. 31, much enlarged, to show tuft 
and amoeboc3d3e. From Ris [ 28 ]; (x Leitz Imm. 1/12). 

Fig. 33.—Another alveolus from same gill, much enlarged, to show tufts. 
From Ris [ 28 ]; ( x Leitz Imm. 1/12). 

Plate V. 

(Transverse sections through caudal gills, taken far from base). 

Fig.34.—T.S. through median gill of Calopteryx Triquetro-quadrate 
Type; (x 87). 

Fig.35. - T.S. through left lateral gill of same; ( x 87). 

Fig.36.—T.S. through median gill of Amtrdeates Jeda (Selys), showing 
central portion or raehis only. Vertical Lamellar Type, Lestid 
form; (x207). 

Fig.37.—T.S. through left lateral gill of same, showing raehis and most of 
the blade; { x 207). 

Fig.38.-'T.S. through median gill of Aiistroagunmi cyam (Selys), showing 
raehis and part of the blade. Vertical Lamellar Type, AgHcmid 
form; (x 207). 

Fig.39.—T.S. through left lateral gill of same, showing raehis only; ( x207). 

Plate vi. 

(Transverse sections of Horizontal Lamellar Type of Gill). 

Pig.40.— T.S. through median gill of Aryioledes Ict&t'mnelas Selys, close to 
base; (x 87). 
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Fig.41.—T.S. through right lateral gill of same, at same level as fig. 40; 
(x87). 

Fig. 42.—T. Sr through median gill of same, at about one-third of the gill- 
length from the base; rachis and small portion of blade only; 
(x207). 

Fig 48.—T.S. through same gill as fig.48 taken far distad, to show con¬ 
fluence of dorsal and ventral blood-canals; much of the blade 
omitted; ( x 207). 

Fig. 44.—A detail from same series of sections as figs. 40-43, much enlarged, 
to show portion of hypodermis and cuticle, ecto- and endotrachea 
of the left main trachea, two nuclei in the alveolar meshwork and 
the right dorsal longitudinal neiwe. The figure is shown inverted, 
as drawn under the microscope. It corresponds with the part of 
the gill marked ar in fig.40; ( x 833). 

Fig.48.—T.S. through a longitudinal nerve (»r) and neighbouring alveolar 
nucleus (cUn). The section cuts the nerve so as to pass through 
two nuclei; { x 1250). 

N.B. — With the exceptions of Figs.31-83 (from Ris), all the figures in 

Plates iii.-vi,, are wash-drawings made from eamera-lucida drawings of 

double-stained, 10^ sections. 
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HYDBOCYANIC ACID IN PLANTS, 

Part iii. 

By James M. Petrie, D.Sc., Linnban Macleay Fellow 

OP THE Society in Biochemistrt. 

(From the Physiological Laboratory of the University of Sydney,) 

Some new cyanogenetic Plants. 

The names of the plants included in this paper are additional 
to those tabulated in Parts i. and ii. of this subject (see theser* 
Proceedings, xxxvii., 1912, 220; and xxxviii., 1913, 624). 

The following plants gave positive reactions for hydrocyanic 
acid when tested with sodium picrate paper in chloroform vapour; 
and the reactions were afterwards confirmed by the prussian blue 
test. 

(Native) Alocasia macrorrhiza Schott. 

Cardamine dictyosperma Hook. 

Dysphania littoralis R.Br.* 

Juncus prismatocarpus B.Br. 

Heterodendron olecefolia Desf. 

(Introd.) Alocasia macrorrhiza var. variegata (Nich,, Diet, of 
Gard.). 

Alocasia augustiana Lindl. and Rod. 

Alocasia Sanderianaf^BBiA&fs Cyclop, of Amer. Hort.). 
Alocasia intermedia (sp. unconfirmed), 

Aloccbsia spectabilis (sp. unconfirmed). 

Fassflora alba Link and Otto. 

Tacsonia mixta Juss. 

The following is a brief account of some experiments on the 
Alocasias:— 

* Smith and White, of Brisbane, obtained hydrocyanic acid from D. 
myriocephala Benth., which is probably the same plant (Queensl. Agric. 
Gaz., 1915, 264). 


9 
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(L) Alocasia macrorrhiza Schott, (Prod. Syst. Aroid., 1860, 
146) Index Kew., the “cunjevoi” of the aborigines. Specimens 
of plants, growing wild in the bush, and cultivated in private 
gardens, were tested for hydrocyanic acid. In all the fresh 
leaves, the colour-change with picrate paper was observed to take 
place within a few seconds. When the newly-cut leaves were 
placed in a bottle without any reagent, the test-papers quickly 
changed colour. 

Leaves which had become yellow and completely withered still 
showed the reaction. 

Distribution in the plants —^The various parts and organs of 
this plant were next examined separately. Uniform conditions 
^ere observed throughout, as to quantity of material, size of 
bottle, temperature, etc., and the time noted after which the 
colour-change in the picrate paper was observed. 

Farts of one pHemt tested :— 

1. Leaves Red in 1-5 minutes 

2. Leaf-stalks Orange in 3 hours. 

3. Bulb at base Pale orange in 3 hours. 

4. Rhizome Negative after 24 hours. 

5. Roots Red in 5 minutes. 

Stalks (done t^ted :— 

1. Midrib at tip Red in 1 hour. 

2. Midrib at middle Orange in 1 hour. 

3. Midrib at base Pale orange in 1 hour. 

4. Stalk at middle Negative after 12 hours. 

5. Stalk at base Negative after 12 hours. 

DistriJbutioii in one plants from summit to base :— 

1. Leaves j Red in 5 minutes, dark red in 3 days. 

2. Green spathe 1 Red in 1 hour, dark red in 3 days. 

3. Ovary Red in 1 hour, dark red in 3 days. 

4. Seeds Red in 1 hour, dark red in 3 days. 

5. Leaf-stalk, top Orange in 1 hour, dark red in 3 days. 

6. ,, lower Orange in 1 hour, dark red in 3 days. 

7. „ ,, Orange in 5 minutes, dark red in 3 days. 

3. „ ,, Red in 5 minutes, dark red in 3 days. 

9. „ „ Red in 5 minutes, dark red in 3 days. 

10. „ base Red in 5 minutes, dark red in 3 days. 
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11. Bulb, pink cone 

12. Rhizome 

13 . „ 

14. ,, next roots 

15. Roots 


Orange in 1 hour, orange in 3 days. 
Negative after 3 days. 

Negative after 3 days. 

Negative after 3 days. 

Red in 1 hour, dark red in 3 days. 


The, glucoside disa/ppears an expomre to air :—When fresh 
green leaves were exposed by being spread out openly on the 
table, and tested at intervals, it was found that the reaction was 
slower in starting as time proceeded, and after the fifth day of 
exposure no more positive results were obtained. 

Wben this stage was reached, the addition of emulsin pro¬ 
duced no effect, -but after addition of a few drops of amygdalin, 
a positive reaction was again obtained. 

These experiments prove that the enzyme still existed in the 
plant after drying in air for five days, but that the cyanogenetic 
glucoside had disappeared. 

That the glucoside should have such a short period of existence 
after the plants are cut and collected, is unfortunate, since the 
collection of a large quantity of material for the purpose of ex¬ 
traction is thus rendered difficult. 

Summary :—The results of these experiments showed:— 

(a) That this Alocasia contained a cyanogenetic glucoside and 
an enzyme. 

(b) Glucoside is contained in the leaves, stalks, roots, spathe, 
ovary, and seeds, but it appeared to be quite absent from the 
rhizomes, even from those portions of the latter immediately 
contiguous to the roots. In some of the stalks it appeared to 
decrease downwards towards the base till the bulbs were reached. 
These bulbs gave indications of traces only of glucoside. 

The part of the plant used by the aborigines as food is the 
soft pink core of these bulbs or swellings at the base of the 
stalks, where the latter join the rhizome. The acrid juice is 
first removed by washing or heating. It is important to note, 
in this respect, that the suspected poisonous nature of the bulbs 
does not appear to be due to hydrocyanic acid. 

(c) The cyanogenetic glucoside rapidly disappeared from the 
leaves when they were left to dry in the air for a few days. 
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(2.) Alocasia macrm'rhiza var. vcm^iegata (Nicholson’s Diet, of 
Gardening). This is grown as an ornamental plant in the 
Botanic Gardens. The leaves are green and white in large 
patches; some of the leaves showed one half green and the other 
half white. It was noted in testing these leaves that the green 
portions always gave rapidly the hydrocyanic acid reaction with 
the yellow paper, while the white portions showed either nega¬ 
tive results, or only a faint colour-change after some time had 
elapsed. The green stalks also gave rapid positive reactions. 

(3.) Another variety of this Alocasia, known as the “black 
variety,” and possessing dark green leaves, with veins and stalks 
of a dark purple colour, was obtained from the Botanic Gardens, 
When tested, the leaves and stalks of this plant showed absence 
of hydrocyanic acid. 

(4.) Alocada augustia'iia Lindl. and Rod., (Nicholson’s Diet, of 
Gardening). This plant resembles (1) but has mottled stalks. 
It yielded hydrocyanic acid when tested, and the reactions took 
place rapidly with the leaves, more slowly with the stalks. 

(5.) Aheasia Swmderiana Bull, (Bailey’s Cyclop, of Amer. 
Hort.). The large arrow-head leaves, with undulating margins 
and gi-een veins, when tested, gave a red and dark purple colour- 
change in a few minutes; the mottled stalks also reacted' very 
rapidly. 

Two other Alocasias were tested, whose names still await 
botanical confirmation, but which are apparently well-known to 
horticulturists;— 

(6.) Alocema intermedia, with leaves very similar to (5), but 
with white veins, and red stalks, gave, with these organs, very 
rapid and very strong reactions for hydrocyanic acid. 

(7.) iiocasm ^tabilis, whose leaves resemble (1), but with 
brown under-surface, and white veins, also gave strong and rapid 
reactions with leaves and stalks. 

(8.) Alocasia metallica Schott, (syn., A. itidica, Index Kew.), 
(Bot. Mag.—description and coloured plate) gave negative results 
in leaves and stalks. 
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(9.) Alocasia zehrina Koch and Veitch (Index Kew.). The 
leaves and stalks resemble (4), but contain no cyanogenetic 
glucoside. 

(10.) Colocasia antiquoriim Schott, (Prodr. Syst. Aroid., 1860, 
p.l38), Index Kew. Cyanogenetic glucosides are absent from 
the leaves and stalks. 

(11.) Colocasia antiquorum Schott, var. esculenta^ Index Kew., 
the “Taro” cultivated for food in the tropics, was also found to 
be free from cyanogenetic glucosides. Samples of these plants 
were obtained from the Botanic and University Gardens, and 
also from a few private gardens. 

Those plants, in which it has Just been stated that no cyano¬ 
genetic glucoside was found, were afterwards tested by adding a 
solution of amygdalin to the macerated material. In this way, 
it was proved that all contained, in their leaves and stalks, an 
eniulsin-like enzyme capable of rapidly hydrolysing amygdalin. 

The Author desires to express his thanks to Sir Thomas 
Anderson Stuart for the use of the laboratories for these ex¬ 
periments, and to Mr. E. Cheel, of the Botanic Gardens, for con¬ 
firming the names of the species. 
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THE CHEMICAL INVESTIGATION OF SOME POISON¬ 
OUS PLANTS IN THE N.O. SOLANACE^. 

Part iv.— The Chemistry op the Duboisias. 

By James M. Petrie, D.Sa, F.I.C., Linnean Maclbay Fellow 
OP THE Society in Biochemistry. 

(From the Physiological Lahoraiory of the University of Sydney.) 

The genus of Australian plants known as Duboisia consists of 
three or possibly four species. Two of these are well known— 
D. myo^poroides and D. Hopwoodi% and have formed the subject 
of numerous investigations by chemists, pharmacologists, and 
physicians during forty years. In regard to their active prin¬ 
ciples, they are perhaps the most interesting of all our native 
flora, and have received greater attention than any othei’s The 
third— D. Leichhardtii —^is a Queensland species, and nothing is 
known of its chemical composition or active constituents. D. 
Gampbelli has been recorded as probably a new species, but ap¬ 
parently it has never been botanically described. It was found 
in Western Australia ten years ago, and since the first record 
appeared (Journ. W. Aust. Nat. Hist. Soc., 1906) nothing 
fuiiiher concerning it has been made known. 

Duboisia myoporoides B.Br. 

i. This evergi'een tree is native to Eastern Australia and the 
islands to the north. Its i^nge extends from the Shoalhaven 
Biver in the south to Cape York, and is continued into New 
Guinea, the Philippine Islands, and New Caledonia. It was 
described in 1810 by R. Brown(17), who named the genus after 
the French botanist Dubois. Brown placed it in the family 
Solanacem; Bentham transferred it to Scrophulariaceae; and when 
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its poisonous properties had been discovered, von Mueller re¬ 
placed it among the familiar poison-plants of the Solanacese. 

ii. It was well known to the aborigines as a poison-plant, and 
we have the first intimation of its powerful properties from 
Woolls(18), about 1860. “The aborigines make holes in the 
trunk and put some fluid in them, which when drunk on the 

following morning produces stupor.Branches are thrown 

into pools for the purpose of intoxicating the eels and bringing 

them to the surface.Branches hung up in a close room 

have had the effect of producing giddiness and vomiting.’’ 

iii. About this same time, another and somewhat similar plant 
had been brought back from the interior of Australia by the 
Burke and Wills Expedition, and this plant was described by 
von Mueller (la) as Anthocercis Hopiooodii (Hopwood being the 
chief subscriber to this expedition). Bancroft, in 1872, obtained 
from travellers in the interior, specimens of a plant greatly prized 
by the aborigines, and which they called “pituri”; and in 1876 
von Mueller and Bailey identified pituri with Anthocercis Hop- 
woodi% by the microscopic structure of the leaves. Previous to 
this, Bentham had doubted the position given to this plant by 
von Mueller, and in 1876 the latter, after receiving fruiting- 
specimens from the Giles Expedition (Ic), transferred it, at Dr. 
Bancroft’s suggestion, to the genus Duboisia. 

Bancroft, having learned that pituri was used by the aborigines 
as a narcotic, made extracts and tried the effects on animals (18). 
His interesting results at once suggested the examination of the 
other species of Duboisia, which was apparently never suspected 
of having valuable properties. Von Mueller wrote, in 1877, 
that D, myoporoides probably shares the same properties as D, 
Hopwoodii, since both have the same buniing acrid taste,- and 
that the propei-ties of both Duboisias will prove similar to those 
of stramonium. 

iv. At von Mueller’s suggestion, Bancroft then made wateiy 
extracts of the leaves of D, myoporoides^ and after injecting 
small amounts into domestic animals, he observed that the 
“pupil of the eye was always widely expanded, that the animals 
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walked as if blind, and if let alone fell asleep”—^properties quite 
different from those he had observed in pituri. He then tried 
the effect of dropping the extract into the eye of animals and 
also into the human eye, and again after a few minutes wide 
dilation was observed. Bancroft then sent some of his aqueous 
extracts to ophthalmic practitioners in Brisbane, Ipswich, and 
Sydney hospitals. By them, his observations were confirmed, 
and the midriatic properties were carefully studied on the human 
eye. The reports of their work are contained in Bancroft's paper 
on ^'Pituri and Duboisia”(3). Bancroft used the Duboisia regu¬ 
larly instead of atropia in his ophthalmic practice, and also used 
it in cases of asthma. The main effects observed were midriasis, 
confusion of intellect, thirst, and loss of taste. 

V. It was in 1877 that Staiger, then Queensland Government 
Analyst, fii^st prepared the active principle of JD, myoporoides^ 
from Bancrofts material(6). He found it to be “a yellow oily- 
looking substance, which refused to crystallise either alone or 
with acids, and not volatile at 212'‘P.” 

vi. At the end of 1878, Bancroft visited England, and took 
with him specimens of the plant and a few pounds of the extract, 
which he distributed among various experts for further investi¬ 
gation. 

Binger and Tweedie(20) made a detailed study of the proper¬ 
ties of the extract^ and of the effects on the eye. Tweedie first 
brought the drug before the medical world in England. Holmes 
(2i) gave a general account of all the previous work before the 
Pharmaceutical Society, and at the discussion of the paper, 
Gerrard stated that ^‘the extracts used were bad pharmaceutical 
preparations, having the appearance of resinous watery extracts, 
very acid, therefore likely to be irritating.” GeiTard(22) after¬ 
wards prepared the active principle from the extracts supplied 
to him through Holmes. His method was solution in alcohol, 
evaporation, and removal of the alkaloid with chloroform, solu¬ 
tion in acid water, and precipitation by ammonia. The precipi¬ 
tated alkaloid quickly formed heavy oily drops which were left as 
a yellow viscid mass. Its chemical reactions were then com¬ 
pared with those of atropine, and found to be different. 
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Drs. Ringer and Murrell (23), working with Gerrard’s alkaloid, 
made careful experiments on its physiological action. They ob¬ 
served dilatation of the eye, the action on the skin in arresting 
perspiration, headache and drowsiness, the antagonism to 
muscarine, and the production of tetatius in frogs. The authors 
concluded, from both physiological and chemical evidence, that 
the alkaloid was not atropine. 

Paul (24), in 1878, further examined the alkaloid prepared by 
Gerrard, and confirmed the latter’s results. 

vii. Petit, of Paris(ll), in 1879, identified the alkaloid of 
pituri as nicotine, and also prepared the alkaloid of B. myopo- 
roides from an aqueous extract of the leaves. In a letter to 
Holmes, which is included in Paul’s paper, Petit pointed out the 
differences from atropine. 

In the Lancet for 1879, eight cases of poisoning from the use 
of duboisia were described by Davidson (25); the symptoms were 
giddiness and delii’ium. Tweedie ascribed the cause to impuri¬ 
ties, but he afterwards found that his own pure solutions, which 
he had used with Dr. Ringer, produced the same toxic symptoms. 

Dr. Norris (26) found the therapeutic action similar to atropine, 
but more enei’getic. Ringer (27) also described the action as far 
more powerful than atropine. 

viii. Baron von Mueller and Rummel(28), in January, 1879, 
desciibed their preparation and the properties of “Duboisine,’’ 
the alkaloid of D. myopm'oides. They state that the alkaloid 
was prepared like nicotine from the leaves and twigs, that it was 
a volatile^ yellow, oily liquid, lighter than water, having a strong 
odour of tobacco and canthaiides, and probably identical with 
“piturine” from D. Hopwoodii. The reaction was strongly 
alkaline. 

In another paper, dated Beptember, 1879, the above account 
is confirmed(29). Yon Mueller says: “Piturine is in some 
respects allied to nicotine, but more closely akin to duboisine (of 
B. myoporoides\ the latter being lighter in colour, of bitter, not 
acrid, taste, and of fainter odour.” 
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In Czapek’s text-book—Biochemie der Pflauzen, p.311—the 
statement occurs that ^^Duhoisia Hopwoodii contains 1*1% of an 
alkaloid, earlier known as piturine, which is identical with 
hyoscyamine.” And again, in Wehmer's text-book—Die Pflan- 
zenstoffe, p,695, the same erroneous statement is found. There 
is no doubt that the name “duboisine” has been used for the 
alkaloid of both plants. 

ix. About this time, Ladenburg was investigating the con¬ 
stitution of the atropine group of alkaloids, and their relation 
to one another. After reading the account of Gerrard’s work, 
he concluded that a more accurate chemical investigation was 
necessary to decide the true nature of duboisine. fcJince only 
two strongly midriatic alkaloids were known to occur naturally 
—atropine and hyoscyamine,— Ladenburg set out to determine 
whether duboisine was identical with one of these, or a new 
tropeine alkaloid. This was all the more interesting as “datu- 
rine,” the alkaloid in Datura stramonium^ had already been 
shown to be atropine, by Planta, but was subsequently proved 
by Ladenburg (34) himself to be identical with its isomer hyo¬ 
scyamine. Ladenburg received from Merck, in 1880, a few 
grams of duboisia sulphate in the form of a resinous residue. 
By carefully purifying the gold salt, he finally obtained the very 
characteristic crystals of gold hyoscyamine, m.p. 159“C.(33). 

Shortly after this, in 1880, Gerrard(36) announced to the 
Pharmaceutical Society of London that he had succeeded in pre¬ 
paring crystallised duboisine. This he obtained in two differ,ent 
forms by a certain solvent (which he does not mention), and he 
was unable to say whether these were of the same or different 
constitution. 

In 1882, Gibson (37) studied the action of Duboisia on the 
circulation, and his results showed the typical action of the 
atropine group. 

Professor Harnack(39}, the pharmacologist, subsequently chal¬ 
lenged Ladenburg’s statement that duboisine and hyoscyamine 
are identical, and affirmed that the former was much stronger. 
Ladenburg (40) was accordingly induced to return to the subject, 
and, in 1887, having obtained a few grams of the commercial 
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duboisine from Merck, he prepared the gold salt of hyosine, m.p. 
197-8*0. The mother-liquor yielded no other alkaloid, so that 
this time no hyoscyamine was present. The author attributed 
the different results to variations in the method of manufacture. 

Shortly afterwards(1890), Messrs. Sobering and Co.(41) treated 
a quantity of the leaves of D, myoporoides for alkaloid, and ob¬ 
tained the sulphate of a base showing identical properties with 
hyoscyamine sulphate, while, from the mother-liquor, hyoscine 
was obtained. 

According to Schmidt (42) and Merck, Ladenburg’s hyoscine, 
which he discovered in the henbane in 1880 and in Buboisia in 
1887, was identical with scopolamine, and Schmidt identified 
his scopolamine in small quantities in the leaves of D. myopo- 
roides in 1888. The next account is that of Bender, who ob¬ 
tained samples of the leaves from two different sources. He 
obtained scopolamine in one, and hyoscyamine in the other. 
Bender brought his samples to Schmidt, who immediately con¬ 
firmed these results. Schmidt (42) also obtained, at this time, 
large quantities of leaves from Schuchart, of Gorlitz. He pre¬ 
pared the gold salt, and could find no hyoscyamine or atropine, 
but only the brilliant, serrated needles of the salt of inactive 
scopolamine (m.p,208*C.), Schmidt here states that the previous 
assumption of Ladenburg is incorrect, but the variation is due 
to the fact that duboisia leaves of commerce sometimes contain 
one and sometimes the other base. 

X. In 1892, E. Merck (45) discovered in D. myoporoides a new 
midriatic alkaloid which he named pseudo-hyoscyamine. He 
identified the bases scopolamine and hyoscyamine, and showed 
that the new base was different from these (m.p. of gold salt, 
176*0.). He also stated that the analytical data suggested the 
probability that the gold salt contained an admixture of still 
another base with lower molecular weight. 

In the large quantities of uncrystallisable aurichloride resi¬ 
dues, Merck recognised considerable amounts of amorphous bases 
which contained none of the alkaloids mentioned. 

xi. In 1895, Dr. Lauterer (47), of Brisbane, gave an account 
of some tests on the alkaloids which he extracted from this 
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plant. He found, by Gerrard’s colour-test with mercuric 
chloride solution, that hyoscyamine alone was present in old 
leaves and twigs, but that the fresh young leaves contained 
mostly scopolamine. 

From this period, the chemistry of Ouboisia was neglected for 
seventeen years, till, in 1912, the Wellcome Besearch laborato¬ 
ries received a large supply of the plant from the Philippine 
Islands. Carr and Beynolds (50) obtained from this material 
1*1% of hyoscyamine and 0*15% of pseudo-hyoscyamine. The 
latter alkaloid was found by them to possess the constitution of 
nor-hyoscyamine, but they detected no scopolamine in this 
material. 


Duboisia Hopwoodii F.v.M. 

xii. The poisonous principle of the “ pituri ” plant was studied 
by medical specialists in Great Britain in 1878, and the chemist 
Gerrard(7) found an alkaloid present which he named “piturine.” 
In 1879, Petit, of Paris (ll), showed that the alkaloid was 
nicotine. In 1880, Professor Liversidge i*evised the analytical 
work, and obtained aformula’for the alkaloid, of lower molecular 
weight than nicotine: the difference lay in the determination of 
the nitrogen. It stood thus doubtfully as a new alkaloid under 
the name of “ piturine ” for thirty years. Petit’s results were 
recently confirmed by the late Hr. Rothera, of Melbourne (15), 
and the base has been shown to be identical with nicotine in its 
chemical, physical, and pharmacological properties. Hartwich(14) 
in 1910, and Senft(16) in 1911, wrote good descriptive accounts 
of the plant, including the histology of the leaves and stems, and 
showing a number of sections. Hartwich compares the histology 
of the two sjfecies. In both accounts, the chemical data show 
all the positive reactions of nicotine, although the alkaloid is 
referred to as ‘‘ piturin.” Senft obtained his pituri and in¬ 
formation from two Austrian scientists, Domin and Danes, who 
visited Australia in 1910. All these were unacquainted with 
Rothera’s results. This plant is a shrub or small tree growing 
to an average height of about eight feet. It is found only in 
the interior of the continent; it crosses the border on the east 
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into New South Wales and Queensland: and, on the other side, 
it extends into Western Australia almost to the centre of that 
State (J. H. Maiden). 

Critical Eeview op the Chemistry op the Duboisias. 

xiii. The earlier investigators of the Duboisias were apparently 
impressed by the very great similarity in the general appearance 
and morphology of the two species. This is evident in their 
methods of working as well as in their manner of writing; and 
one sees in their chemical investigations that they suspected the 
poisonous principles, too, would be found similar in nature. 
Accordingly, we find it stated that Staiger first isolated the two 
mlatile alkaloids “ piturine and duboisine.” An alkaloid was 
prepared from Z>. myoporoides by von Mueller and Rummel, in 
the same way as nicotine from tobacco. It was a volatile, oily, 
liquid alkaloid, having a strong odour of tobacco, and was con¬ 
sidered as probably identical with piturine. Branches of i>. 
myoporoides hung up in a close room produced giddiness and 
vomiting. Von Mueller and Rummel described the alkaloid 
obtained by them from Duboisia Hopwoodii (pituri) under the 
name “ Duboisine” (10). 

On the other hand, the more recent investigations show that 
A myoporoides contains only the non-volatile alkaloids of the 
atropine group. 

One can only conclude from this conflicting evidence regard¬ 
ing the nature of the active principles, that the earlier workers 
obtained in their researches, certain incomplete results which 
were wrongly interpreted by them, and tliat some authors con¬ 
fused the two plants, or were unaware of the existence of two 
Duboisias. 

A few experiments are now described, which were suggested 
by the above statements, chiefly to decide the question as to 
whether in D, myoporoides there is present any volatile active 
principle. 

Experimental. 

* 

xiv. Method: —Fresh plants of A. myoporoides were (“treated 
in the same way as for the extraction of nicotine from tobacco”) 
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crushed, and placed in a distillation flask fitted with a spray- 
trap. Lime or soda in excess was added, and the whole mass 
distilled in a current of steam for five or six hours. The 
ammoniacal distillate was neutralised with acid and concentrated 
on the water-bath to small volume. The remaining fluid was 
shaken out, first with ether in presence of acid, then with chloro¬ 
form after making alkaline. The chloroform was carefully 
washed and dried, and distilled to remove the solvent. The 
residue was then weighed and titrated. 

Material was obtained from the Sydney Botanic Gardens, the 
ITational Park, the North Coast district of New South Wales, 
and from Queensland. The plants were collected at different 
seasons throughout the year. • • 

Results :—The ether extracts contained a volatile essential oil 
of most disagreeable odour. 

From eleven separate distillations of the above material, there 
was obtained, on evaporating the chloroform extract, a small 
residue, which contained alkaloid in every case. The amounts 
roughly correspond to 1-2 mgs. per hour of distillation. 

XV. Composition of the volatilised substance :— 

(a) Titration, with centinormal solutions and iodeosin in¬ 
dicator, showed that each of these residues left on evaporation 
of the chloroform, consisted of about half its weight of an 
alkaloid. 

(b) The residues were yellowish-brown syrups. They were 
dissolved in a little acidulated water, and the following tests 
applied. The solutions possessed an intensely bitter taste, and 
alkaline reaction to litmus. 

(c) The general reagents for alkaloids, viz., Wagner’s, 
Mayer’s, and Sonnenschein’s solutions, picric, tannic, and phos- 
pho-tungstic acids all gave dense precipitates with the solution. 
The substance, therefore, contained an alkaloid. 

(d) The specific tests for the identification of the known 
volatile alkaloids, such as nicotine, in all cases gave negative 
results. 

(e) Vitali’s test gave a brilliant red colour,^ which indicated 
the presence of an alkaloid of the atropine group. 
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(f) The solution was diluted to 1 part of residue in 500 normal 
saline (1 in 1000 alkaloid), and when one drop of this was in¬ 
stilled into the eye of a dog, wide dilatation was produced in 
about 20 minutes. The alkaloid was therefore of the midriatic 
group. 

Evidence was thus obtained from these results that the 
alkaloids assumed to be non-volatile, had distilled over in small 
quantities, under the conditions stated. The next step, there¬ 
fore, was to ascertain the behaviour of pure atropine, when 
treated in the same way. 

xvi. Control experiment,—Method :—Pure atropine sulphate 
solutions with excess of lime, with and without sawdust, were 
distilled in a current of steam, from a flask fitted with a Kjeldahl 
spray-trap. At the end of each hour, the distillate which 
reacted alkaline to litmus, was shaken out with chloroform. 
The chloroform extract was then washed and dried, and the 
solvent distilled oflP. The residues w^ere weighed and titrated, 
and afterwards examined. 

Results :—Very erratic results were obtained. Tn some, the 
amount of residue decreased to nothing in the five successive 
hours. In others, they varied much, even increasing at the end. 
In general, a total weight of 20 mgs. was obtained after five 
hours. This yield was apparently independent of the amount of. 
alkaloid taken, which was between 0*1 and 1 *0 mg. The additiofi 
of sawdust did not alter the result. All the residues contained 
alkaloid. 

When a distillate, without previous neutralisation, was 
evaporated in an open basin over a bunsen flame, the residue 
contained only a trace of alkaloid. 

(a) By titration of these residues as in the previous series, 
the amount of alkaloid (as atropine) in five hours’ distillation 
was 11 mgs. If the latter be taken as representing the actual 
amount of alkaloid in each total distillate, then the alkaloid has 
distilled over under the conditions of these experiments at a 
rate of 2 mgs. per hour. From these titrated solutions, the 
alkaloid was recovered and examined. 
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(b) The aqueous solution, faintly acidulated, possessed a very 
bitter taste, and alkaline reaction to litmus. 

(c) Dense precipitates were obtained with all the general 
alkaloid reagents. 

(e) On applying Vitaliis test for atropine, a deep red colour 
was shown. 

(f) The solution was brought to 1 in 1000 with normal saline, 
and one drop of this instilled into the eye of a dog. Almost 
complete dilatation was produced within 30 minutes. 

The distillate therefore contained atropine, and the results 
showed that when solutions of atropine are distilled in a current 
of steam, the alkaloid volatilises. Also, when very dilute solu¬ 
tions of atropine are evaporated by boiling in an open basin, the 
alkaloid may be almost entirely lost. 

Application of the results. 

xvii. The Statement .—The foregoing experiments afibrd con¬ 
clusive evidence that, when leaves of Duhoisia myo^m'oides were 
distilled with alkali in a current of steam, an alkaloid volatilised 
and was obtained in the distillate. This alkaloid was a minute 
proportion of the atropine and hyoscyamine, which are known 
to be present in the leaves, and which have always been assumed 
to be non-volatile. 

When solutions of pure atropine were distilled in the same 
apparatus, and under the same conditions, atropine distilled 
over, and almost at the same rate as from the plant, 1-2 mgs. 
per hour. 

The Interpretation .are now enabled by these results to 
interpret some of the contradictory statements of the earlier in¬ 
vestigators. 3. Hopwoodii, the first to be examined chemically, 
had yielded nicotine, and from the closely related 3. mycyporoides 
an alkaloid was obtained in the same way as nicotine In the 
extraction of the midriatic alkaloids, even with modern improve¬ 
ments, the crude product first obtained is invariably a viscous, 
oily liquid, or syrupy residue. One must not, however, assume 
that it contains any of the liquid alkaloids, such as nicotine, 
since the residue will eventually crystallise when properly puri- 
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tied. Even pure atropine, when dissolved in chloroform, alcohol, 
or water, and the solution evaporated on the water-bath, is left 
as a syrupy residue. If these viscous semi-fluid residues be dis¬ 
tilled, as described, the distillates will yield all the tests for the 
alkaloid, and so the isolation of the “volatile, liquid alkaloids, 
piturine and duboisine,” is explained. 

The early experimenters were thrown off the track again, in 
their attempt to solve this difficult problem, by another factor— 
the “strong odour of tobacco.” This is stated frequently in the 
literature, and no doubt played a large part in setting the bias 
towards nicotine. During the chemical investigation of many 
other solanaceous plants, especially Solandra, the Solanums, and 
isicotiana species, the author has noted the strong odour which 
makes itself prominent at certain stages It is particularly 
strong when a solution is evaporated to dryness, and when the 
chloroform is distilled off from the last extract; and a syrupy 
residue is left, which contains the crude alkaloids. This residue, 
in all the cases just mentioned, possessed this peculiar odour— 
powerful, nauseous, and disagreeable. It somewhat resembles 
very stale nicotine or conine, but is due to a volatile essential 
oil which is probably present in all these plants. It was isolated 
from the steam-distillates previously described, by acidulating 
and shaking out with ether. When the ether was slowly re¬ 
moved at air-temperature, the residue exhibited all the objec¬ 
tion al properties described. This residue gave no alkaloidal 
reactions. 

It is thus shown that the statements “a volatile, liquid 
alkaloid possessing the odour of tobacco,” and “ consisting of 
atropine or hyoscyamine,” are both correct, and in accordance 
with experimental facts. 


“ Duboisine.” 

xviii. The chemical history of the midriatic alkaloids, which 
have been isolated from Duboisia myopcroides^ possesses peculiar 
interest and importance. Duboisine,” the commercial crude 
drug, is still extracted, and is found in commerce as the total 
mixed alkaloids. In 1912, Merck's pure crystallised duboisine 
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eost ^10 per oz., and its salts, including the sulphate, £5 per 
oz. In 1916, British catalogues contain duboisine sulphate at 
^25 per oz. Its use is almost entirely confined to ophthalmic 
work, and as each of these alkaloids is powerfully midriatic, a 
variation in the composition of the mixture affects but little the 
main result. This is in marked contrast to the action on the 
central nervous system, where hyoscyamine acts as a stimulant, 
and scopolamine as a depressant and hypnotic. The relative 
midriatic values are given as:— 

Scopolamine ... 20 (Bastedo’s Mat. Med., 384). 

Laevo-hyoscyamine 16 (Cushny). 

Atropine... ... 8 (Wynter Blythes Poisons, 384). 

Nor-hyoscyaraine,. 2 (Carr and Beynolds, J.C.S. 1912, 948). 

Nor-atropine ... I „ „ 

Before 1880, duboisine was recognised as closely resembling, 
but not identical with atropine. 

In 1880, Ladenburg found it to be entirely hyoscyamine. 
Harnack emphasised that it was much stronger. 

In 1887, Ladenburg isolated only scopolamine, no other 
being present. 

In 1890, Sobering and Co. separated both hyoscyamine and 
scopolamine. 

In 1891, Bender obtained from one sample of leaves only 
hyoscyamine, and from another different sample only scopola¬ 
mine. Schmidt repeated and confirmed Bender’s results. 

In 1892, Schmidt obtained inactive scopolamine only. Merck 
obtained pseudo-hyoscyamine, hyoscyamine, and scopolamine. 

In 1912, Carr and Reynolds separated nor-hyoscyamine 
(Merck’s pseudo-h.) and hyoscyamine only, no scopolamine being 
present. 

In 1916, the writer examined an old sample of commercial 
duboisine purchased from Messrs. Baird and Tatlock, of London. 
He isolated from the gold salts a fraction with the melting-point 
of Isevo-scopolamine, a second fraction containing nor-hyoscya- 
min^ and a third containing Isevo-hyoscyamine. A considerable 
proportion of the alkaloids separated as viscous particles on 
further concentration of the mother-liquors. 
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How are these variations to be explained ? Ladenburg has 
stated that they were due to different methods of manufacture, 
but he believed that his hyoscine was a true isomer of hyoscya- 
inine, and therefore his opinion was legitimate. We are now 
certain that these two bases possess a different chemical com¬ 
position, and therefore cannot be transformed in this way, so 
that Schmidt’s view was nearer the truth— that the leaves some¬ 
times contained hyoscyamine, and at other times scopolamine. 
Our present biochemical knowledge, however, will scarcely 
admit of this view, that a plant under variable conditions may 
alter its fundamental chemical products. But it is quite pos¬ 
sible that variations in the conditions of growth influence the 
relative amount of each of these bases, by stimulating and 
causing a predominance of one, or by reducing the production 
of another to a minimum amount. 'I'he plants probably contain 
all the alkaloids in question, and none is entirely absent at any 
time. The detection of the small amounts of one of these 
alkaloids in the mixture requires the greatest skill and patience, 
and in most of the papers cited the authors omit the details of 
manipulation by which alone the value of their results can be 
estimated. 

This example of the variation of the tropeines in the Duboisia 
is analogous to that of the cocaines in Erythroxylon, and to the 
strychnine and brucine in the Strychnos plants. 

Chemical composition compared. 

xix. The two Duboisias, whose history we have been tracing, 
are thus shown to contain the widely different active principles, 
nicotine and hyoscyamine, while the original botanical descrip¬ 
tions of the two plants have much in common. 

In order to bring out any further points of interest in the 
comparison of these two plants, a complete chemical analysis of 
the proximate constituents was made. 

In each case, the air-dried leaves were submitted to successive 
extractions with organic solvents, and the extracts further 
analysed. The results of these analyses are given in the accom¬ 
panying table. 
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The Duhoisia Hofwoodii was part of a stock in the possession 
of Sir Thomas Anderson Stuart, to whose kindness the author 
is much indebted. After its long journey from the interior, the 
pituri plant is received in the form of very dry leaf-fragments 
mixed with broken stalks and twigs. The leaf-portion, con¬ 
stituting 50% of the whole, was carefully separated from the 
sample, and finely powdered for the analysis. 

The Duhoisia myoporoides was collected in the iN’ational Park 
by the kind permission of the Trustees. The leaves were taken 
from trees about 25 feet high and at the time of flowering. 

The Duhoisia Leichhardtii F.v.M., is a third species, whose 
chemical composition is yet unknown. It was collected by the 
author, near the Stuart River in Queensland, at the same time 
of year as in the preceding specimen, and while in flower. 

The total alkaloids in each plant were also estimated, and the 
results are given in the accompanying table. 

The author desires to express his thanks to Sir Thomas 
Anderson Stuart for laboratory facilities afforded during this 
investigation. 


Amount of Total Alkaloids. 



Air-dried. 

Dried at 
100% 
ash-free. 

Fresh, 

Duhoisia Hopwoodii, leaves 

1*00% 

1*36% 

0-27% 

D. Leichhardtii, leaves ... 

1*28 

1*42 

0-28 

D. myoporoidts, mature leaves ... 

0*17 

0*21 

0*04 

D. myoporoides, seedling leaves ... 

0-073 

0-082 

0*017 

D. myoporoides, bark ... 


0*027 
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ORDINARY MONTHLY MEETING. 

April 25tli, 1917. 

Dr. H. G. Chapman, President, in the Chair. 

Mr. Keith Collingwood McKeown, Leeton, N.S.W.; and 
Mr, Robert Yeitch, Natova, Nadi, Fiji, were elected Ordinary 
Members of the Society. 

The President announced that the Council had elected Messrs, 
a Hedlby, F.L.S., W. W. Froggatt, F.L.S., W. S. Dun, and 
A. G. Hamilton to be Vice-Presidents; and Mr. J. H. Campbell 
[Royal Mint, Macquarie Street] to be Honorary Treasurer—for 
the current Session, 1917-18. 

The Donations and Exchanges received since the previous 
Monthly Meeting (28th March, 1917), amounting to 4 Vols., 
43 Parts or Nos., 17 Bulletins, and 12 Pamphlets, received 
from 37 Societies, etc., and one private donor, were laid upon 
the table. 
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THE CHEMICAL INVESTIGATION OF SOME POISON¬ 
OUS PLANTS IN THE N.O. SOLANACEiE. 

Part v.—The Alkaloids of Dxtboisia Lbwbhardtii F.v.M. 

By James M. Petrie, D.Sc., F.LC., Linnean Macleay Fellow 
OP THE Society in Biochemistry. 

i From the Physiological Laboratory of the University of Sydney.) 

Duhoisia LeicKhardtii is a small evergreen tree, endemic in 
Eastern Australia. It was discovered by Leichhardt in his 
travels, and sent by him to Baron von Mueller, who described it 
in 1867. Leichhardt’s specimens are in the Melbourne Herba¬ 
rium, but no locality is given other than “extra-tropical Eastern 
Australia.” The first specimens bearing a definite locality were 
obtained from Mt. Plajrfair, near Springsure in Central Queens¬ 
land. These were sent by a squatter to von Mueller in 1890, 
and are also in the Melbourne Herbarium. In the same year, it 
was found by Dr. J. Shirley growing along the Stuart River, 140 
miles north-north-west of Brisbane, and specimens were placed 
in the Queensland National Herbarium. The only other record 
of this plant is that in Moore and Betche’s Flora of New- South 
Wales, where it is stated to have been found in the Gray 
Ranges, which cross the extreme north-west corner of New South 
Wales into Queensland. But there are no corresponding speci¬ 
mens from this locality in Australian collections. 

Though so very little is known, and the records are so few, 
concerning Duhoisia Leiclihardtii, the three localities given lie 
ill a great inverted crescent, 800 miles long, stretching across 
Queensland from the south-west corner, through the central aim, 
and down to the south-east. 

Von Mueller described the plant under the name of Antho- 
cercis, in his Fragmenta phytogi^aphia (Vol. vi., 1867-8, p.l42), 
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and ten years later the name was transferred to Duboisia (Wing’s 
Southern Science Record, ii., 1882, 222). Of the three de¬ 
scribed species of Duboisia, D. Hopwoodii is confined to central 
Australia, D. myoporoides extends along the eastern coastline, 
and D. Leichhardtii apparently occupies the intervening country, 
which Joins up the areas occupied by the other two species. 

Although in their essential features they exhibit fundamental 
differences which characterise them as distinct species, they pos¬ 
sess a peculiar similarity in their general aspect, and the writer, 
familiar with the species D, myoporoides only, had no difficulty 
in recognising JD. Leichhardtii when first seen in the forests of 
central Queensland. In some respects D. Leichhardtii may be 
i*egarded as intermediate between the other two, for example, in 
the average heights of adult trees— D, Hopwoodii 8 feet, D. 
Leichhardtii 15 feet, and I), myopo^'oides 25 feet; or in the 
relative sizes of their mature leaves—2, 3, and 4 inches in length 
respectively. On the other hand, in comparing the details of 
the original botanical descriptions, one can hardly say that D, 
Leichhardtii inclines towards one or the other species. It is 
differentiated chiefly by the flowers possessing long, acute corolla- 
lobes. Much interest was aroused by the speculation as to 
whether, in regard to its active principle, this third species would 
resemble D. Hopiooodii or I), myoporoides, or differ from both. 
We have seen (Part iv. of this series) that D, Hopwoodii, the 
pituri plant, contains nicotine, and that J), myopcyroides, the cork¬ 
tree, contains hyoscyamine and nor-hyoscyamine. This point 
was soon settled, but only after the completion of the investiga¬ 
tion, a casual reference was found in a Medical Journal, to an 
account of some tests by Lauterer, of Brisbane, (Aust. Med. Gaz., 
xiv., 1895, 457) which he made on the alkaloids of Duboisia 
myopo^roides. He states that, in this plant, he found hyoscya¬ 
mine and scopolamine, and that “i>. Leichhardtii contains mostly 
scopolamine.” With the exception of this statement of a single 
line, no other information has been found regarding the chemical 
constituents. It is doubtful whether Lauterer ever worked on 
D. Leichhardtii at all; if he did, it was wholly unknown to his 
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friends of the Royal Society of Queensland (private communica¬ 
tion from Dr. J. Shirley). 

The results which Lauterer entirely depended upon for his 
conclusion in the case of D: myoporoides were obtained from 
qualitative tests only, and chiefly Gerrard’s mercuric chloride 
reaction. The author, in repeating these tests with pure alka¬ 
loids, obtained results which did not agree with the statements 
of Gerrard (Pharm. Journ., xxi., 1891, 898). For instance, pure 
atropine and hyoscyamine were dissolved in chloroform and 
evaporated on a watch-glass. A 2 per cent, solution of mercuric 
chloride in 50 per cent, alcohol was then added drop by drop, 
when a yellow precipitate was obtained in both cases. These 
remained yellow for some hours, though they became red on 
heating. Atropine is stated by Gerrard to be distinguished from 
hyoscyamine by giving a red colour at once, without heat. Sco¬ 
polamine was found to give a white precipitate, and nor-hyo- 
scyamine also gave a white precipitate when tested in the same 
manner. In this way certainly hyoscyamine may be distin¬ 
guished from scopolamine when separate; but, in a mixture of 
alkaloids, the observation of a white precipitate in Gerrard’s 
reaction does not justify the conclusion that only scopolamine is 
present. The author obtained a white precipitate in the mixture 
of alkaloids obtained from Solandra Jongijiora (Part iii. of this 
series) in which no scopolamine was found, but which contained 
hyoscyamine, nor-hyoscyamine, and atropine. 

Source of the Material. 

The material for this investigation was collected in Queensland 
by the author, accompanied by Mr. C. White, Assistant Govern¬ 
ment Botanist. The starting point for the Duboisia country 
was the North-West Railway terminus at Nanango, and direc¬ 
tions had been obtained from Dr. Shirley, who discovei*ed the 
trees in this region in 1890. Far up the Stuart River and about 
10 miles from Taabinga cattle-station, the first specimens of J), 
Leichhardtii were seen; and after two days’ driving through 
open forest-country, they w^ere still observed stretching away to 
the south-west towards the Bunya Bunya Mountains. 
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As far as can be ascertained, they are not found south of the 
mountains which form the watershed of the Brisbane Valley. 

The trees were always observed in small clusters, growing on 
red volcanic soil, and only on the edge of the thin scrubs in the 
open brush forests. 

They were invariably associated with certain prominent iron- 
bark and acacia trees, among which the following species were 
noted :—Eucalyptus crehra (narrow-leaved ironbark), E, paniicti- 
lata (white ironbark), E. melanophloia (silver-leaved ironbark), 
E, tereticcymis (red gum), E. hemiphloia (gum-top box); Ango- 
phora lanceolata and A. suhvelutuia. Among the acacias were 
A. 2}enni7ierms, A, Gimninghami% A, implexa^ a variety of A. 
decurrens, and A. aulacocarpa. 

Experimental. 

{i.) Freliminary Examination Alkaloids :—A small q^uan- 

tity of the material was extracted in a Soxhlet extraction-appa¬ 
ratus and treated by the Stas-Otto process for the separation of 
active principles. A substance was obtained which gave positive 
reactions with the following reagents:—^Iodine in potassium 
iodide, potassium mercuric iodide, phosphomolybdic, picric, 
tannic, and phosphotungstic acids, platinic and auric chlorides. 

The solution possessed an intensely bitter taste and alkaline 
reaction. 

When diluted to 1 in 1000 with normal saline and instilled 
into the eye of a dog, wide dilatation was produced in about 30 
minutes. 

It gave a strong positive reaction with Vitali’s test. 

The substance is thus shown to be an alkaloid of the atropine 
group; and since the aurichloride salts were observed under the 
microscope to consist of seveml kinds of crystals, the probability 
is that they contain a mixture of associated alkaloids of the 
midriatic group. 

(2.) DistiUaiio’n for Volatile Constifuents :—About 100 gms. 
of air-dried leaves were powdered and mixed with milk of lime 
in a large flask. The mass was distilled in a current of steam 
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for seven hours. The alkaline distillate was shaken out with 
ether, and this ethereal liquid, after separating and drying, was 
distilled at a low temperature to dryness. This residue was 
dissolved in water and titrated, when it required 23 ccs. of centi- 
normal acid to neutralise. The fluid was then acidified and 
shaken out with ether, when about 11 mgs. of an oily substance 
were separated. On making faintly alkaline with ammonia and 
agitating with chloroform, a substance was removed which was 
afterwards obtained as a viscous residue. This weighed about 
55 mgs., which is equivalent to 8 mgs. per hour. It gave pre¬ 
cipitates with all the alkaloidal reagents, and also the character¬ 
istic Vitaliis reaction for the atropine group; while a solution in 
normal saline 1 in 1000, widely dilated the eye of a dog in about 
20 minutes. 

It is apparent from these results that a minute quantity of 
the atropine alkaloids has distilled over, as has already been 
proved by the author to'take place with other plants containing 
alkaloids of this group (Part iv. of this series). 

(3.) Extraction of the AlkaZoids :—^The air-dried leaves con¬ 
taining 9*7 per cent, of water were ground to a fine powder, and 
extracted with cold methylated spirit. At weekly intervals, the 
latter was removed until only traces of alkaloid were dissolved. 
The voluminous alcoholic extracts, obtained by draining and 
pressing the material, were distilled under reduced pressure, and 
below 60°C., when there remained a dark-coloured viscous residue. 
This was removed by washing with successive small quantities of 
warm water slightly acidulated, and filtered. Por the removal 
of colouring matter and resins, this dark brown fluid was next 
treated with lead acetate, llie lead precipitate was carefully 
washed free from alkaloid, and the aqueous fluid and washings 
freed from lead. The solution, now only slightly coloured, was 
concentrated at 60°C. to a small volume. Wagner's iodine 
reagent was then used to precipitate the alkaloids. This iodine 
precipitate was decomposed by sulphurous acid, and the solution 
was shaken out with ether. This solvent removed a considerable 
amount of impurity. The aqueous solution was next made 
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alkaline with a very slight excess of ammonia, which separated 
the alkaloids in a dense white precipitate. The alkaloids were 
then removed in solution by agitating repeatedly with equal 
volumes of chloroform. The chloroform was removed by dis¬ 
tilling under diminished pressure, when there was left in the 
flask a semi-solid mass, which, after standing some days, crys¬ 
tallised in beautiful white radiating needles. 

The original plant-material was not treated in one large bulk, 
but in a number of small portions as required. In one of these, 
which yielded the maximum weight of alkaloids, the following 
data were recorded:—300gms. of air-dried plant extracted for 
24 days altogether. The aqueous extract was concentrated to 
350 c.cs., and precipitated with one litre of Wagner’s decinormal 
iodine solution. Ether removed from this acid solution about 
2 gms. of impurities, and chloroform from the alkaline liquid 
yielded 5 gms. of crude alkaloid. A portion of the latter in 
solution was titrated with decinormal acid and iodeosin indicator, 
and the result showed that 81 per cent, consisted of pure alkaloid. 
The yield was, therefore, 1 ‘42 per cent, of alkaloids in the dried 
(at lOO^C.) plant-leaves, or 0*28 per cent, in the fresh plant. 

The optical activity of a solution of this crude alkaloid in 50 
per cent, alcohol was determined, [ajo—18'*, 

(4.) Separation of the Alkaloids :—The mixed alkaloids were 
converted directly into aurichlorides, by the addition of gold 
chloride to the solution of alkaloids in dilute hydrochloric acid. 
The yellow precipitate was dissolved in sufficient warm water, 
and set aside to slowly crystallise spontaneously. At regular 
intervals, the crystals were removed by decanting the superfluid. 
These crystals were washed and the melting-points determined, 
then redissolved in dilute hydrochloric acid and again set aside 
to crystallise. After a long and tedious process of fractional 
crystallisation, the various fractions being placed together, or 
separated, according to their melting-points, the latter were 
ol^erved to concentrate near certain definite temperatures. 
Th^ fractions were finally obtained with melting-points which 
did not change after further recrystallisation, A summary is 
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given in the following table of only the principal stages in the 
separation of these salts. 


a 


b 


c 


Fractioml- CrystaJlisatimi of the Anrichloride SalfR. 

1. Brown viscous deposit. 

2. Yellow crystals, m,p. ISS-ITS"*. 

3. Amorphous yellow mass. 


^ al was washed and found to be non-alkaloidal. 
a2 was reorystallised. 

aS was decomposed and the alkaloids recovered by shaking out with 
chloroform. The gold salts were then reformed and crystallised. 
(a2+a3) when reerystallised gave (1) yellow crystals, m.p. 174-179® 

(2) „ „ 136-162 

(3) „ „ 180-190 

^ (4) unerystallisable portion. 


d 


C cl when dissolved and reerystallised yielded 1./177-179® 




2.1 

tl35 small amt. 

e2 ,, 


„ 3. 

/T65-167 greater part. 



4." 

U35-150 

o3 ,, 


,, 5. 1 

f 197-199 greater part. 



6.^ 

1186 


" dl when dissolved and reerystallised yielded (1) 178, 179, 179® 
d3 „ „ „ (2) 165-166 

d2+d4 „ „ „ (3) 137, 137 

^d5 „ „ „ (4) 198,198,197 

( el when dissolved and reerystallised yielded 179, 179, 179® 
e2 ,, ,, ,, 165-166 

e3 „ „ „ 137, 136, 137 

e4 ,, ,, „ 197-198 


(5.) Identification of the Alkaloids ,—^The most recent work on 
the fractional crystallisation of the midriatic alkaloids is that of 
Oarr and Reynolds (J.C.S., ci., 1912, 950). These authors give 
the following figures for the melting-points of the salts of the 
pure alkaloids:— 

Atropine aurichloride ... ... m.p, 137-139® 

Lsevo-hyoscyamine aurichloride ... m.p,165® 
N’or-hyoscyamine „ ... m.p.178-179® 

Tjjevo-scopolamine „ ... m.p. 198® 

A portion of the pure aurichloride crystals thus obtained were 
then converted into picrates, by boiling their solutions with 
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sulphurous acid, filtering off the deposit of metallic gold, and 
treating with a saturated solution of picric acid. These were 
allowed to stand, the crystals were separated, recrystallised, 
washed and dried, and their melting points taken. 

(1.) Aurichloride m.p.l79®C. yields picratewith m.p.219-220‘'O. 


(2.) 

JJ 

165 

JJ 

JJ 

JJ 

163-166 

(3.) 

>> 

1B6 

JJ 

JJ 

JJ 

176 

(4.) 


197 

JJ 

JJ 

JJ 

180 


The above authorities have given the melting points of the 
picrates of the pure alkaloids as follows;— 

Atropine picrate... ... ... m.p.lfS-lTG'C. 

Lsevo-hyoscyamine picrate ... ni.p.l65 

Nor-hyoscyamine „ ... m.p.220 

Lsevo-scopolamine „ ... m.p. 180-181 

From one gi*am of the crude alkaloid there was obtained 0*5 
gm. of crystals of the gold salts. This quantity at the end of the 
fractional crystallisation yielded approximately 0*1 gm. of scopo¬ 
lamine salt, 0*1 gm. of nor-hyoscyamine salt, and 0*2 gm. of lsevo- 
hyoscyamine salt. In other experiments, larger amounts were 
obtained, but considerable proportions of a viscous uncrystallis- 
able substance always separated. 

In the initial stages of the above ciystallisation process (a, b, 
and c), when the crystals had been separated as much as possible, 
the mother-liquors deposited yellow, amorphous, sticky particles. 
When the solution was gently warmed, the amorphous substance 
melted and floated on the surface Uke oily drops. This portion, 
which contained part of the alkaloids, could not be induced to 
crystallise, and further attempts to purify it did not alter its 
viscous nature. 

Summary. 

The leaves of Dvhoisia Leichhardtii contain a mixture of the 
midriatic alkaloids, amounting to 1 *4 per cent, of the dried (at 
100“C.) material or 0*28 per cent, of the fresh plant. By the 
fractional crystallisation of their aurichlorides, the mixed alka¬ 
loids were separated into nor-hyoscyamine, la3vo-hyoscyamine, 
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Isevo-scopolamine, and small amounts of atropine and nor-atropine. 
These were identified by the melting points of their gold salts 
and of the picrates. 

D. Leichha/rdtii, therefore, closely resembles D, myoporoides 
in its alkaloids, and these two species are in marked contrast 
to the only other species known—i>. Hopwoodiij the pituri-plant, 
which contains nicotine. 

The thanks of the author are due to Sir Thomas Anderson 
Stuart, in whose laboratory this work was carried out. 


11 
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THE PEBCENTAGE OE CARBON DIOXIDE IN 
EXPIRED ALVEOLAR AIR. 

By Ethel C. Pinkerton, B.Sc. (Syd.), Government Research 
Scholar in the University op Sydney. 

(From the Physiological Lahoratm^y of the Unvoersity of Sydney,) 

Introduction ,—Since it first appeared probable to physiologists 
that the exchange in the lungs between the gases of the air 
and of the blood were governed by the laws of diffusion, attempts 
have been made to ascertain the composition of the air in contact 
with the respiratory epithelium of the pulmonary alveoli. The 
earl}" attempts made by Pfluger(l), Wolffberg{2), and Nuss- 
baum(3) with an inflated balloon surrounding a catheter, by 
means of which a bronchus could be blocked, and samples taken 
from the enclosed area, yielded uncertain results under the same 
conditions. The figures for carbon dioxide were also lower than 
those obtained by determinations of the tensions of carbonic acid 
gas in blood and serum. In 1890, Ch. Bohr(4) showed that the 
tensions of gases in the alveoli could be ascertained from a know¬ 
ledge of the volume of the expired air. A, and of the volume of 
the “dead space^’, a. If the percentage of carbon dioxide in the 
inspiied air be designated by J, the percentage of the same gas 
in the expii*ed air as E, and in the alveolar air as X, 

AE ■= (A — a)X 4* aJ 

, AE - aJ 

whence X =- 

A - a 

As the figure for the percentage of carbon dioxide in inspired 
air is negligible, the equation may be simplified to 

AE 
* A-a 

Zuntz, his co-workers and pupils, have made use of this method. 
Owing to the difficulty in measuring the volume of the “dead 
space”, this method is of limited application. It was not until 
the publication of a method by Haldane and Priestley in 1905(5), 
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that physiologists accepted the possibility of ascertaining, with 
some approach to accuracy, the composition of alveolar air. This 
method was of great simplicity. The breath was forcibly ex¬ 
pelled through a long rubber tube connected with the mouth, 
and the end of the tube at the mouth was closed with the tongue 
at the termination of the act of expiration. By means of an 
inlet in the side of the tube close to the mouth, a sample of the 
last portion of the expired air could be withdrawn from the tube 
for analysis. This sample was held to be of the same composi¬ 
tion as the alveolar air. In order to obtain the mean composi¬ 
tion oi the alveolar air, the breath was expelled at the close of a 
normal inspiration, and later at the end of a normal expiration. 
The mean of the analyses of the last part of these two samples 
was considered to represent the average composition of the gases 
of the alveoli. The proof of the nature of the last portion of the 
air driven out of the lungs in a forced expiration, consisted of 
analyses of the samples collected after the expulsion of different 
quantities of expired air. Haldane considered that, if any of 
the relatively pure air filling the bronchial tubes of the lungs, 
was mixed with the last part of the air of the sample, there 
would be a higher concentration of carbon dioxide in the sample 
collected from a deep expiration than would be present in the 
sample taken after an ordinary expimtion. He gave the results 
obtained from an experiment in which four samples were col¬ 
lected after sharp expirations of varying depths immediately 
following the completion of inspiration. The amount of 
expired air breathed out, by the subject of this experiment, as 
tidal air, had been found previously to measure 600 c.c. The 
figures of the analyses of the samples taken under these con- 
ditions are given in Table i. 

Table i. 


No. of experiment. 

/ 

Volume of expired air. 

Percentage of carbon 
dioxide in sample. 

1 

262 

4*42 

' 2 

377 

5T7 

3 

492 

5'71 

4 : 

1050 

5'72 
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The uniformity in the figures yielded in the last two analyses 
was considered as a proof that the air was derived from the 
alveoli uiunixed with that of the ‘‘dead space” of the trachea and 
respiratory passages lying between the atmosphere around the 
body, and the alveoli of the lungs. 

Haldane further presented a number of analyses (about 54 in 
all) made on two subjects with the object of measuring the mean 
composition of the alveolar air. The figures were obtained with 
the subject at rest in a sitting position, while breatliing fresh 
air at normal atmospheric pressure. The mean concentrations of 
carbon dioxide were 5*62%, and 6*28% for the two persons, the 
maximal and mimimal variations being 5*40% and 5*87%, and 
5*985% and 6*845% respectively. Haldane commented on the 
constancy of these figures, which he considered clearly suggested 
that the ventilation of the lungs during rest was regulated so as 
to maintain the percentage of carbon dioxide in the alveolar air 
at an almost fixed level. 

In 1893, W, S. Miller (6) made a study of the structure of the 
human lung, after he had studied the morphology in Necturus, 
the frog, the snake, the crocodile, the turtle, Heloderma (lizard), 
the fowl, cat, dog, rabbit and sheep. He employed dried speci¬ 
mens of the lungs, corrosion-preparations in wax or Wood^s 
metal, and reconstructions from sections. The paper, which 
remained little recognised for many years, now forms the basis 
of our conception of pulmonary structure. The terminal bronchi¬ 
ole opens out into a club-shaped expansion, from which five or 
six openings, or “vestibula”, lead to secondary expansions known 
as “atria”, which communicate with central cavities or “air-sacs” 
set about with the small, irregular cubicles or “air-cells”. The 
“air-cells” correspond to the alveoli of physiological writers. 
These structures are found not only in the walls of the air-sacs, 
but also in those of the atria. Alveolar air, as understood by 
physiologists, represents that part of the gaseous contents of the 
lungs filling the “air-cells” belonging to the “air-sacs”. 

The composition of the alveolar air has been made the subject 
of i*epeated investigations by Krogh and Lindhard. Lindhard(7} 
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measured the percentage of carbon dioxide in the alveolar air by 
a method worked out in the laboratory of the Finsen Institute 
at Copenhagen. He took a series of samples at the end of a 
number of respirations, and analysed the mixed sample. Lind- 
hard pointed out that Haldane’s method presupposed that the 
last air expired, had the same content in carbon dioxide as the 
alveolar air at the end of an expiration. This, he considered, 
was not the case, as the last air to leave the alveoli remained in 
the upper air-passages in what is known as the ‘Mead space”. 
The error produced in this way always tended in one direction. 
The percentage of carbon dioxide in the expired portion would 
be smaller than that in the alveoli. The value of the error 
would vary with the length of the expiration. Not only so, but 
the “form” of a respiration varied with its depth. 

Krogh(8) pointed out that the term “average alveolar air”, or 
simply “alveolar air”, had two distinct meanings. It might 
refer to the air in the pulmonary air-cells, or it might refer to 
the last air expired during expiration. He proposed, therefore, 
to designate the latter air as “the alveolar expired air”. He 
concluded that the average alveolar tension of carbon dioxide 
could not be determined with certainty by any method hitherto 
employed. During rest, Haldane and Priestley’s method yielded 
the nearest approximation, but, during work, the I’esults obtained 
by this metlnxl were much too high. The percentage of carbon 
dioxide in the “alveolar expired air” was not identical with the 
average tension of carbon dioxide in the alveoli, but generally 
lower. Krogh and Lindhard(9), using mechanical methods of 
sampling the expired air, made a careful study of the distribution 
of carbon dioxide in expired air under conditions of work and 
rest. They showed that, duiing work, the carbon dioxide in¬ 
creases directly with the time at which the sample of expired air 
is taken for analysis. Each successive portion of expired air 
contained more carbon dioxide than the portion which preceded 
it, and less than the portion which followed it. With the body 
at rest, they found that the percentiige of carbon dioxide in the 
expired air increased rapidly at fii*st, and later more slowly, the 
curve showing a marked tendency to become asymptotic. 
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In a critical examination of the methods for measuring the 
volume of the “dead space”, Henderson, Chillingworth and Whit“ 
ney{10) determined the composition of successive portions of the 
expired air. They found that the concentration of carbon dioxide 
in the expired air increased in each successive portion expelled 
fr<un the air-passages. Their experiments ceased when the 
volume of expired air amounted to 400 c.c., possibly because they 
were concerned with tidal respiration, and did not wish to pi'O- 
duce dilatation of the small bronchioles by forcible expiration. 
They state that 400 c.c. are suihcient to remove the whole of the 
air from the “dead space”, and that the final samples of expired 
air consisted of undiluted alveolar air. Their published curve 
shows, however, that the concentration of carbon dioxide was 
still rising when their experiments ceased. To this publication, 
Haldane (11) appended a paper, in which he discussed again the 
evidence in support of the determination of the composition of 
alveolar air by the method of 1905. He stated that “it now 
appears that the air of constant carbon dioxide pressure is 
alveolar air from the ‘air-sacs’ of Millei'’s nomenclature, and that 
the air from the alveoli of tlie ‘atria’ is of a different and more 
variable composition.” A series of 17 analyses was given to 
extend the observations on the concentration of carbon dioxide 
after the expiration of different amounts of air. The average 
figures are published in a table, reproduced as Table ii. 

Table ii. 


Depth of respiration. 

Percentage of CO 3 in air issuing 
from the mouth. 

im 

3*03 

335 

; 4*37 

510 

5*04 

650 1 

5*19 

950 1 

5*51 ' 

135<J 

5*48 


In a further series on a different day, the results of six suc- 
c^sive determinations gave the mean percentage of carbon 
dioxide as 5*39 with an expiration of 900 c.c., and 5*36 with an 
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expiration of 1750 c.c. Haldane concluded that the deeper part 
of the expiration contained no more carbon dioxide than the 
middle part. 

of Remm^oh .—The experiments to be described in the 
present paper are designed to estimate the percentage of carbon 
dioxide in successive portions of expired air. They were under¬ 
taken in consequence of i*epeated failures in the Physiological 
Laboratory to obtain any close agreement in the concentration 
of carbon dioxide in different samples of alveolar air, collected 
after the method of Haldane and Priestley. Instead of observing 
any constancy in these values, even when averaged results wei*e 
obtained of five samples taken at the close of inspiration, and of 
five taken at the close of expiration, as described by H. G. 
Chapman (12), the values obtained showed variations of 5% or 
even more. It became necessary to ascertain whether the per¬ 
centage of carbon dioxide increased in the last 600 c.c. of air 
expressed from the air-passages in a forcible expiration. 

The air issuing from the mouth was passed along a brass tube 
of sufficient length to accommodate the greater part of the ex¬ 
pired air. Tlie mouthpiece was of such a size and shape as to 
be closed readily by the lips, so that the whole of the air dis¬ 
charged from the air-passages entered the tube without admix¬ 
ture with the atmosphere. At the conclusion of the expiration, 
the mouthpiece could be securely shut by the tongue. The ex¬ 
pired air was collected from different subjects and under varying 
conditions. As a rule, no attempt was made to get uniform 
results by resting in a chair for some minutes with regular 
breathing. The air was expelled forcibly, sometimes at the end of 
inspiration, and sometimes at the end of expiration, sometimes 
after shallow breathing, and sometimes after several deep breaths. 
As it was only desired to know how the percentage varied in 
the successive parts of the later portions of the expired air, it 
became unnecessary to pay attention to these factors, when it 
was found that none of them caused any variation in the char¬ 
acter of the results. Small, metal, capillary tubes inserted into 
the sides of the brass tube served for withdrawing samples for 
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analysis. These capillary tubes were placed at intervals of 25 cm. 
along the fii’st two metres of the tube. Sampling was performed 
by attaching burettes in which a vacuum of 50 to 100 c.c. was 
produced by lowering the mercury reseiwoir, and clamping the 
tube connecting the reservoir to the burette. The upper nozzles 
of the burettes were connected by short pieces of pressure india- 
rubber-tubing controlled with strong spring clamps. The 
analyses were made in a HempeFs pipette with a sample of 50 c.c. 
contained in a gas burette graduated in fifths of 1 c.c. The 
readings wei^ made to the nearest tenth. These readings were 
easily possible as the divisions on the scale were 1 mm. apart. 
As the change in volume during absorption varied from 1 *5 c.c. 
to 4 c.c., the analytical error might amount to 0*2 on the calcu¬ 
lated percentage of carbon dioxide. A number of analyses were 
done in duplicate, and the figures show the agreement between 
the duplicates to be good. In no case did the difference in the 
calculated percentage amount to more than OT. In the opinion 
of iLrogh(l3), it is misleading to give the average alveolar 
tension of carbon dioxide with an accuracy of more than 0*5 mm. 
Hg., as the analytical figures should not be strained too far. 

Control of Experimental Method ,—^The air leaving the alveoli 
of the lung traverses the tubular air-passages before reaching the 
mouth. It is recognised that a certain amount of alveolar air 
must be passed thixmgh these tubes before the air present in 
them is dislodged. When the air issuing from the mouth travels 
through a long tube, the same general conditions will prevail. A 
considerable amount of expired air will be diluted with the air 
in the tube before the whole of this is removed. It is now 
known that, when a stream of gas is passed along a tube, an 
axial sti-eam traverses the centre of the tube, and that a “spike” 
of the entering gas is thrust into the air that is present. The 
“spike” is more slender and elongated the more rapid the speed 
of the entering gas. 

A series of experiments has been carried out to ascertain what 
amount of gas was needed to wash out the tube, when passed 
into the brass tube, in a small fi*action of a second. Since a 
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column of gas passes through a straight tube for a long distance 
in the form of a spike when there is no resistance in the tube, 
the tube employed was lightly packed with glass wool for three 
inches. The brass tube used in the experiment had a bore of 
20 mm,, and was 5 metres long. It was perfectly straight. A 
brass mouthpiece, 5 cm. long and of 15 mm. bore, was soldered at 
one end of it, and a coiled rubber-tube, 2 metres long, was 
attached to the opposite end, the end of the rubber-tubing 
dipping into a vessel of water. The total volume of the brass 
and rubber tubes was approximately 2,200 c.c. Just beyond the 
mouthpiece and at intervals of 25 cm., capillary brass tubes 
were securely soldered vdth silver into the main tube. These 
served for the withdraw^al of samples. The gas to be used in 
the experiment was placed in a strong air-tight vessel. This 
vessel was fitted with a cork thi'ough which passed two bent 
glass tubes, by means of which the vessel could be connected to 
the water-supply, and also to the mouthpiece of the brass tube. 
The vessel was completely filled with water, which was displaced 
by a mixture of air and carbon dioxide. The rubber tubing, 
connecting the vessel to the monthpiece of the brass tube, was 
tightly clamped with a strong spring clip, and the interior of the 
vessel was connected with the water-supply so that the gas in 
the vessel was strongly compressed. 'When the pressure was 
sufficient, the connection with the water-supply was clamped off. 
The clamp connecting the gas with the tube was released for a 
fraction of a second, and at once retightened. As the far end 
of the tube w^as under watei', no air could be sucked in as a 
result of any change in the volume of the air in the tube. The 
volume of the vessel containing the gaseous mixture in the fii*st 
set of experiments was three litres, which was compressed to half 
its volume by the water-pressure. Later, a larger vessel holding 
11,750 c.c. was employed. In this, the amount of compression 
of the gaseous mixture was varied. In the later series, the end 
of the hose was so placed that the volume of gas passed through 
the tube, could be measured. The results of the first sets of ex¬ 
periments are recorded in Table iii. 
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Table iii. 


Volume to which the Percentage of CO 2 in samples of the 
No. of gas was compressed gas collected at distances from the 

experiment, in cubic centimetres. mouthpiece of 


1 

25 cm. 

50 cm. 

175 cm. 

200 cm. 

1 1 

25(J0-1500 

4*1 

4*0 

4*1 

4*2 

2 

5000-1500 

3*2 

3*3 

3*3 

3*3 

3 

SOOO-lotX) 

3*7 

3*7 

3*8 

3*7 

4 ; 

5(X)0-1500 

3*7 

3*7 

3*7 

3*7 

5 

3000-1500 

2*7 

2*7 

2*8 

2*8 

0 

3000-1500 

32*0 

32*1 

32*0 

32*1 


The analyses sliow the percentage of carbon dioxide in the 
two successive samples taken near the mouthpiece, and the two 
samples withdrawal at 175 cm. and *200 cm. from the mouthpiece. 
The samples farthest from the mouthpiece were taken first. The 
volume of the tube, to the outlet at 200 cm., was 625 c.c. ap¬ 
proximately. These analyses show that the percentage of carbon 
dioxide in the air along the tube was constant for the distance 
tested. Such difierences as do appear in the figui’es are within 
the error of analysis. In the first five experiments, the percent¬ 
age of carbon dioxide was varied between 2*7 and 4*1. In the 
sixth experiment, the percentage of carbon dioxide was 32. In 
the second series of experiments, recorded in Table iv., the volume 
of the gas driven into the tube was measured. This was found 
necessary, as the brief release of the spring-clamp did not permit 
of the whole of the compressed gas passing into the tube. 

Table iv. 

Percentage of CO 2 in samples of 
the gas collected at distances 
from the mouthpiece of 

*25cm 50 cm. 1175 cm.l 200cm. 


1 


11000-8750 

34*4 34*7 

34*7 

34*6 

*2 '' 

8tMj 

11250-8750 

23*7 *23*6 

: 23*6 

23*6 

1 

7(M» 

11(H30-9750 

14*2 14*0 

! 14*1 

14*2 

4 : 

1150 

11250-8750 

‘2;T4 i 23*3 

‘23*4 

*23*4 

5 j 

1150 

11250-8750 

15*8 15*8 

15*8 

15*6 


1000 

10750-8750 

*21*6 1 21*6 

21*7 

21*5 

7 I 

1-200 

11*250-8750 

13*2 13*3 

13*2 

13*3 

8 i 

1300 

11500-8750 

9*3 9*4 

9*3 

9*3 

^ 1 

1-200 

i 11500-8750 

5*9 6*0 

5*9 

6*0 


No of' ^hime of gas V«>lumes to w^hich 
P***®®^1 through the gas was com- 
‘ ' i tube ill e.c. , pressed in c.c. j 
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The figures show that the percentage o£ carbon dioxide, in the 
600 c.c. passed last into the tube, remained constant within the 
analytical error of the experiment, even when such small quan¬ 
tities as 700 or 800 c.c. were released into the tube. The per¬ 
centage of carbon dioxide was varied from 6 to 34*6. These 
results show that quantities of gas, of similar volume to that ex¬ 
pelled from the lungs by a forcible expiration, wash out the air 
from the last 200 cm. of the brass tube. 

Results .—Numerous experiments were carried out after samples 
of expired air had been passed along the brass tube. As an 
example, some experiments carried out, with the author as 
subject, may be described in some detail. The brass tube used 
was that employed in the control-experiments with the gaseous 
mixture. The samples withdrawn in the first series were taken at 
25 cm. and 200 cm. from the mouthpiece. Each sample measured 
about 80 c.c., and was analysed in two portions. The samples 
distant from the mouthpiece were collected before those nearer 
to it. The volume of the air driven from the tube was measured 
in a spirometer. A number of breaths were discharged into the 
brass tube before the particular breath from which the sample 
was taken. The results are recorded in Table v. 


Table v. 


No, of 
expt. 

Date. 

Time of 
sample 
j;iven. 

Volunie of 
expired air 
in e.c. 

Percentage of C 
alveolar expiree 
distances from 
of 

25 cm. 

O 2 in samples of 
. air collected at 
the mouthpiece 

2(X)om. 

1 

15.V.16 

a. Ill. 

2400 

4*2 

4*3 

4*0 

4*0 

2 

16.V.16 

a.m. 

2400 

5*0 

4*9 

4*4 

4*5 

3 

16.V.16 

p.m. 

2400 

4*3 

4*4 

4*4 

4*5 

4 

16.V.16 

p.m. 

2200 

4*4 

4*5 

4*3 

4*3 

5 

1(1. V. 16 

p.m. 

2200 

4*5 

4*5 

4*2 

4*1 

« 

17.V.16 

a.m. 

2200 

4*5 

i-4 

4*4 

4*5 

7 

17.V.16 

j P-M- 

2400 

4*0 

4*1 

4*1 

4*1 


The two metres of the brass tube in connection with the 
mouthpiece contained the last 625 c.c. expelled from the air 
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passages. One sample represented the last 150 c.c. of expired 
air to leave the mouth, while the other represented the composi¬ 
tion when half a litre less was expelled. The figures show 
that the composition had not changed on four occasions when an 
extra lialf litre had passed along the tube; while, on three occa¬ 
sions, the last part of the expired air contained a greater amount 
of carbon dioxide. The mode of sampling was then varied 
slightly, two samples being taken at 25 c n. and 50 cm. from the 
mouthpiece, and two at 175 cm. and 200 cm. The volume of air 
expelled was also diminished. The results are recoided in 
Table vi. 


Table vi. 


No. of 
expt. 

1 

Date. 

Time 
' sample 
given. 

Volume of j 
expired air 

1 in c.o. 

Percentage of 00 2 in samples of 
alveolar expired air collected at 
distances from the mouthpiece of 

25 cm. j 50 cm. j 175 om.j 200 cm. 

1 

23.V.16 

a.m. 

t2500 

i 3-4 

! 

! 3*5 

3*5 

3*5 

2 

25.V.I6 

a.m. 

1900 

4*5 

: 4*4 

4*4 

4*4 

3 

20.V.16 

a.m. 

1900 

4*2 

4*2 j 

4*1 : 

4*2 

4 

25.V.16 

p.m. 

1750 

i 

4-2 

3*7 ! 

3*8 

5 

30.V.10 

1 p,m. 

1250 

4*5 

4*5 

4*5 ! 

4*5 

6 

30.V.16 

p.m. 

, 1400 

4-6 

4*6 i 

4-5 

4*6 

7 

30.V.16 

p.m. 

1500 i 

4-3 

4*2 ; 

. 4*1 : 

4*1 

8 

31.V.16 

a.m. 

1550 ! 

4*4 

4*4 i 

4*4 , 

4*3 

9 

l.vi.lO 

a.ra. 

1550 

4*5 

4*4 : 

4*4 1 

4*3 

10 

1 t.vi.lO 

a.m. 

1400 1 

4‘(j 

4*5 

4*6 ; 

4*5 

11 

' l.\d.l6 

a.m. 

1200 

4*9 

4*9 

4*8 1 

4*8 

12 

1 l.vi.lO 

p.m. 

1400 1 

4*4 

4*3 

4*4 

4*3 

13 

1 l.vi.16 

p.m. 

‘ 1350 1 

4*7 

4*7 

4*7 

4*7 

14 

1 2.vi. l() 

j a.m. 

1550 1 

5*3 

5*2 

0*1 

5*1 

lo 

1 2.\i. 1(5 

p.rfi. 

1300 1 

4*4 

4*5 , 

4*3 

4*4 

10 

i (5.vi.l6 

p. m. 1 

1 1200 i 

4*6 

4*7 

4*6 

4*6 

17 

i (j.vi.lO 

i 

i p.in. 1 

1 i 

1 1250 ! 

4-7 1 

4*7 

4*7 

4*7 


t After a deep inspiration. 


These results show that the gas along the tube did, not vary in 
thirteen out of the seventeen experiments; while, in experiment 
No. 4, there was distinctly more carbon dioxide in the air near 
the mouthpiece; and, in experiments Nos. 7, 9, and 14, there 
seemed to be slightly more carbon dioxide in the air breathed 
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'later from the mouth. In these three experiments, the difference 
in composition is so slight as not to be detectable with certainty 
by the method of analysis. If Tables v. and vi. be compared, it 
will be seen that there is a decided change in the results. When 
the quantity of air expelled from the mouth was over two litres, 
the amount of carbon dioxide in the tube was more often higher 
near the mouthpiece than when the quantity of expired air was 
less. The fact demonstrated in these Tables, that the more air 
expelled from the lungs, the greater was the tendency for the 
percentage of carbon dioxide to increase continuously as the air 
left the mouth, suggested that the time occupied in breathing out 
the air/affected the result. Experiments, therefore, were carried 
out in which the air was expelled slowly during several seconds, 
and others during which the air was expelled more rapidly. Two 
seconds represent the minimal time in which the subject could 
expel two litres of air. The experiments in which the air was 
expired less quickly may be recorded first. In these experiments, 
the conditions were exactly similar to those of the experiments 
recorded in Table vi. The results appear in Table vii. 


T.vble vii. 


No. of 
expt. 

Date. 

Volume of 
expired air 
in e.e. 

Percen' 

alveola 

distane 

25 cm. 

tage of GO.> in sam 
r expirecl air eolle< 
es from the mouthpi 

50 cm. 175 cm. j 

iples of 
eted at 
lece of 

200 om. 

1 i 

25.x. 16 

1800 

4'7 

4*7 4*5 

4*4 

2 

26.x. 16 

1700 

5*3 1 

5*2 5*0 

4-9 

3 

26.x.16 

1800 

4*9 1 

4*9 4*7 

4*7 

4 

2 e.x.l6 

1600 

5*4 

5*4 5*2 

5*0 

5 

i 

30.x. 16 

1800 

4*9 

4*8 : 4*5 

4*3 


These results show that, w^hen the air leaves the lungs during 
several seconds, the alveolar expired air contains more carbon 
dioxide the longer the expiration continues. The successive 
portions of the expired air thus show an increased concentration 
of carbon dioxide, the later they leave the air-passages. 
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As it was thought that removing the samples from the brass 
tube might bring about a mixing of the contents, which might 
obscure any slight difference in the composition of the air in the 
several portions of the brass tube, the apparatus was varied by 
making the brass tube in separate portions connected togethei^ 
by rubber-tubing, which could be clamped so that each part of 
the brass tube could be isolated. Four portions of brass tubing, 
of 12 mm. bore and 79 cm. length, holding about 100 c.c., were 
fitted near the centre with capillary tubes for withdrawing 
samples of the gas. These tubes were placed in series as a, 6, c, 
and d, and connected with a mouthpiece 5 cm. long. The last 
portion (d) was connected with a brass tube similar to that 
used in the earlier experiments. This brass tube was one metre 
long, and, to its end, two metres of rubber-tubing were attached. 
These later experiments were performed in the same way as the 
earlier ones. As soon as the subject had breathed into the tube, 
the clamps between the successive brass tubes were tightened, 
and the samples collected. The results of some experiments are 
recorded in Table viii. 


Table viii. 


No. of 
expt. 

Date. 

Time 

sample 

given. 

1 Volume of 
expired air 
in e.c. 

1 ! 
1 

1 

Percei 

of 

a 

itage of CO 3 in 8 
alveolar expired 
collected from 

Ik' 1 

b e 

amples 

air 

d 

1 

30.vi.l6 

1 

_! 

1 

: 900 

4-6 

4-4 

! 

4*3 

4*3 

2 

3.vii.l6 


1 1000 

4*2 

4*1 

4*1 

4*2 

3 

16.x. 16 

a.m. 

1650 

4*2 

4*3 

4*3 

4*4 

4 

16.x. 16 

a.m. 

2000 

^0*7 

0 

5*6 

5*6 

o 

16.x. 16 

a.m. 

2000 

4*0 

3*9 

4*0 

4*0 

6 

16.x. 16 

p.m. 1 

! 2100 

t3*6 

3*6 

3*5 

3*7 

7 

16.x. 16 

p.m. 

2300 

4*1 

4*1 

4*1 

4*1 

8 

16.x. 16 

p.m. 

2200 

4*2 

4*2 

4*2 

4*1 

9 

17.x. 16 

a.m. 

2000 

t3*3 

3*4 

3*3 

3*3 

10 

17.x. 16 

p.m. 

2100 

4*5 

4*0 

4*6 

4*5 

11 ! 

17.x. 16 

p.m. 

2000 

4*5 

4*5 

4*6 

4*5 

12 1 

j 

17.x. 16 

p.m. 

1 1800 

4*4 

4*3 

4*4 

4*3 


■* After exercise- t After a deep inspiration. 


In most experiments, the expired air was expelled as rapidly 
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as possible by the subject (time of expiration ascertained to be 
two seconds for the deep expiration, and one second for the 
shallow expiration), but in one experiment (1), the expulsion 
occupied two seconds. 

The results show that, when the expulsion was made rapidly 
in the times mentioned above, the last portions of the expired 
air contained a similar percentage of carbon dioxide. When, 
however, the expiration was less rapid, the successive samples 
showed an increase in concentrations of carbon dioxide. 

The time occupied in breathing out various amounts of air as 
quickly as possible from the lungs was found approximately with 
the aid of a stop-watch. The figures obtained from sixty experi¬ 
ments, in which the time was noted, are:— 

For 1000 c.G. expired, the average 0*5 see., max. 0*0 sec., min, 0*4 sec. 

For 1200c,e. expired, the average0*65see., max. 0.8sec., min. 0*5sec. 

For 1500c.e. expired, the average 1*1 sees., max. 1*5secs., min. 0*9 see. 

For ISOOc.c. expired, the average 1*9secs,, max. 2*2 sees., min. l‘8see.s. 

For 2000c.e. expired, the average 2*0 sees., max. 2*5 sees., min. 1*4 secs. 

For 2200 C.O. expired, the average 2*5 secs. 

A study of a graph constructed from these figures shows that, 
after 1300 c.c. had been expelled from the lungs, the rate of 
expulsion became distinctly slow’er; and that the speed of expul¬ 
sion was approximately diminished to one-half its former value. 

Discussi&n .—These results, which are confirmed by those with 
two other subjects, show that the last air expired is of uniform 
composition within the error of analysis, provided that the ex¬ 
piration was made quickly. When the total expired air 
amounted to one litre, the last 625 c.c. contained a uniform per¬ 
centage of carbon dioxide after the air had been expelled from 
the mouth in less than one second. It w^ould thus appear that 
this last 625 c.c. was not mixed wdth any part of the air of the 
“dead space.” While it is no doubt true that the percentage of 
carbon dioxide in the pulmonary air-cells is continuously increas¬ 
ing during the expiratory phase, it is not possible, when the 
subject is not doing heavy work, to obtain any evidence of an 
increase in the percentage of carbon dioxide during a deep. 
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forcible expiration unless this is unduly prolonged. Even when 
much deeper expirations were made, which occupied two seconds, 
it still remained impossible to detect any increased tension of 
carbon dioxide in the air last expired. In the light of these 
results, it seems unlikely that the expired air remaining in the 
“dead space” differs in composition from that last expelled from 
the mouth or nose during a quick, forcible expiration. Whether 
the air was forcibly expelled at the end of an inspiration, after 
deep breathing or after shallow respiration, the same results were 
obtained. The last 625 c.c. expired appeared to be of uniform 
composition. The bearing of these results on the conclusion of 
Krogh and Lindhard, that the percentage of carbon dioxide in 
the alveolar expired air is not identical with that in the pulmon¬ 
ary alveoli, will be discussed in a later paper dealing with 
alveolar expired air. 


Conclusions, 

(1.) The forcible expulsion of the breath into a straight brass 
tube of 20 mm. bore serves to wash out the whole of the air from 
two metres of the tube. 

(2.) Analysis of the last 625 c.c. of expired air shows that the 
difference in percentage of carbon dioxide, in any portion of it, 
does not exceed the error in the analytical method, when the 
expulsion is performed within two seconds for amounts of two 
litres and over, and within one second for quantities of one to 
two litres of expired air. 

(3.) When the air is expelled more slowly, the successive por¬ 
tions of expired air continue to show higher percentages of 
carbon dioxide. 

Finally, I wish to thank Sir Thomas Anderson Stuart, in 
whose laboratory this work has been carried out, and Dr. H. G. 
Chapman for the advice and assistance which he has given me 
in the course of this research. 
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CONTRIBUTIONS TO OUR KNOWLEDGE OF SOIL 
FERTILITY, xv. 

The Action op certain Micro-organisms upon the numbers 
OP Bacteria in the Soil. 

By B. Greig-Smith, D.Sc., Macleay Bacteriologist to the 

Society. 

In making counts of soil-bacteria, it is not uncommop to find 
colonies of Bac. mycoides or of races of Bac, 'lyiilgatus spreading 
over the surface of the nutritive agar. Very often it will be 
noted that, while the majority of the colonies are covered by the 
spreading growths, there are a few that are untouched. The 
mycoides-colony may approach to within two, five, or ten milli¬ 
metres, and then spread out and surround the colony, leaving a 
ring of clear agar medium. It is evident that there is some 
product secreted by these colonies which is obnoxious to the 
spi'eading colony, whether it be Bac. mycoides., Bac. tmlgaius, or 
to spreading moulds such as Penicillium or Aspergillus. 

An examination of the colonies producing this toxic effect 
showed that the majority consisted of Actinomyces or Strepto- 
thrix, as they have been called. Some of these darkened the 
medium and were apparently Act. chromogenus. Certain of 
these colonies were selected, and spotted upon fresh plates, in 
the centre of which bacteria with spreading colonies were 
planted. The white forms were found to be very toxic, while 
the dark forms were feebly toxic to the spreading Bac. vulgatus 

The apparent toxicity of these Actinomyces-forms is interest¬ 
ing when one is considering the nature of the limiting factor in 
soils. This is considered to be protozoal by Russell and others, 
but as the infection of sterilised soils with protozoa alone, does 
not introduce the limiting factor, as has been shown by Russell, 
by Goodey, and by the writer, there are doubts regarding the 
validity of Russell’s contention. Whatever the cause of the 
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limitation may be, it is apparently something which is slow- 
growing, for an infection with 5% of raw soil only begins to 
show a limiting action upon the fortieth day. It is also some¬ 
thing, like the larger protozoa, which can be retained by cotton¬ 
wool filters. These characters would apph" to the Actinomycetes 
which have the property of growing slowly in felted masses 
capable of being retained by cotton-wool with the particles of 
soil and the larger protozoa. It appeared possible, therefore, 
that, in the Actinomycetes, and possibly in an excessive growth 
of them, we might find the limiting factor for which bacteriolo¬ 
gists have been seeking. 

Russell and Hutchinson’s researches would appear to negative 
this pofssibility, for they found that the Actinomycetes were less 
affected than other forms by toluening; in fact, that immediately 
after toluening they "were the predominating species of micro¬ 
organisms, and they retained this position for nine days. Of 
the two forms of Actinomyces, the white and the brown, the 
latter predominates in raw soil, while the former is conspicuous 
in toluened soil. Owing to the presence of the white form in 
toluened soil, in which the limiting factor had been destroyed, 
Russell and Hutchinson naturally did not test the Actinomycetes 
to see if they could functionate as the limiting factor. Their 
apparent toxicity upon agar plates, however, was so conspicuous, 
that I considered a test was necessary to make their position 
definite. 

Among the species which appeared to be most toxic, three 
were picked out as being the most promising. Tvro of these, 
Nos. 10 and 14, were much the same, and grew as dirty white 
crusts on nutrient agar; 14 was a trifle darker than 10. Both 
adhered firii^ to the agar surface. The third, No.ll, formed a 
loose, yellow growth, part of which came away easily from the 
agar; microscopically, it appeared as a rod with a tendency to 
grow in threads At first, it produced a yellow pigment, especi¬ 
ally upon Lipman-Brown agar, which diffused through the 
medium. Cultural experiments showed that ordinary nutrient 
agar was the best for obtaining growths of these species; fluid 
media were quite unsuitable for growing them in any quantity. 
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While using the Lipman-Brown medium for enumerating soil- 
bacteria, certain colonies were found growing on the under¬ 
surface of the agar, and preventing the growth of bacterial 
colonies upon the upper surface. These toxic bacteria, termed 
provisionally T.P.2, grew scantily upon the surface of the 
Lipman-Brown agar, but well upon ordinary nutrient agar. 
This bacillus and the three Actinomycetes were tested upon 
sterilised soil to determine their possible toxic action upon the 
soil-flora. 

A quantity of garden-soil was heated for an hour at 100®, and 
divided into portions which, after having had the moisture- 
content raised to 10% with suspensions of the micro-organisms, 
were put into wide-mouthed, sterile bottles which were plugged 
with cotton-wool, weighed, and set aside in the laboratory. The 
temperature varied from 22“ to 26“ except towards the end of 
the experiment, when it fell gradually to 16“. The moisture- 
content was maintained by the occasional addition of sterile 
water, and portions were abstracted from time to time, and the 
bacteria counted in the usual manner. The medium employed 
for the enumeration was Lipman-Brown agar with the addition 
of 0*05% of Lemco meat-extract, which gave a more uniform 
count in the triplicate plates. 


Bacteria in millions per gram of dry soil. 


Bays. 

1 

11 

18 

31 

40 

49 

56 

63 

88 

125 

357 

Control soil 

0*1 

95 

95 

78 

65 

10-2 

89 

63 

36 

46 

8 

Actino. 10. 

0*0 

98 

81 

54 

40 

54 

33 

49 

26 

38 

6 

Actino. 11. 



62 

51 

33 

411 

39 

46 

30 

21 

2 

Actino. 14. 

6*4 

104 

104 

80 

58 

65; 

75 

64 i 

1 41 

36 

12 * 

Bae. T.P.2. 


102 

260 

54 i 

63 ! 

1 1 

58 

43 

44 , 

23 

40 

4 


By an accident, the water-content was raised to 14%. 


In counting the colonies, it is not always easy to distinguish 
a bacterial colony from a mould; especially is this the case with 
the Actinomyces-colonies when they are deep in the agar, but, 
so far as was possible, the moulds were excluded in the counts. 
The colonies of Actino. No.10 were easy to recognise on account 
pf their yellowish colour. 
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The numbers show that the addition of the moulds and of the 
toxic bacteria had a small though consistent effect in reducing 
the numbers of bacteria after an interval of some thirty days; 
for when the counts are plotted, the control-curve is generally 
higher than the others. Tte reduction of the numbers, however, 
was not pronounced, and we must therefore conclude that the 
moulds and bacteria used in the experiment do not constitute 
what is recognised as the limiting factor. This had not been 
completely eliminated from the soils, for its effect was made 
evident between the 125th and the 357th day. 

Shortly after the start of the last experiment, another was 
prepared to determine the effect of three of the micro-organisms 
upon raw, toluened and heated soils. The moisture of a garden- 
soil was raised to 6% with sterile distilled water, and the soil 
was divided into three portions. One was treated for-two days 
with 2% of toluene, and aired off. A second was heated for two 
and a half hours at 97“, and, with the third portion, was aired 
so as to give all three portions the same air-treatment. The 
portions were subdivided, treated with the respective organisms, 
-and had the moisture-contents raised to 10%. 


Bacteria ix millions per gram of dry soil. 


Days. 

1-2 

15 

21 

28 

43 

78 

94 

317 

Raw soil. 

Control 

10 


22 

26 


6 

6 

3 


Actino. 10 

10 


20 

21 


5 

4 

4 

* 

Actino. 14 

9 


32 

17 


T~ 

5 

3 


Bac. T.P.2 

12 


17 

18 


* 7 

5 

3 

Toluened soil. 

Control 

10 


56 

47 


66 

59 

49 


Actino- 10 

10 


61 

58 


86 

71 

47 


Actino. 14 

11 


115 

78 


71 

41 

53 


Bac. T.P.2 

12 

160 

110 

59 


66 

49 

41 

Heated soil. 

Control 

1 

81 

... 

84 i 

! 

45 

44 

31 


1 Actino. 10 

1 

52 


57 : 


66 

56 

26 


; Actino. 14 

1 

98 


108 

.t. 

44 

35 

27 


1 Rac. T.P.2 

4 ! 356 


107 


71 


24 

Raw soil. 

1 Acetone, 2°^ i 

29 

40 


36 

46 



i 

' 19 


1 Acetone, 5% 

1 : 

12 

67 


50 

1 94 

1 


*** 

1 " 


The experiment confirms the prevhms one in showing that the 
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organisms have little or no action in bringing about a pro¬ 
nounced limiting effect upon the numbers of bacteria in the soil. 
The untreated soil had recovered from its air-drying by the 78th 
day, and had become normal; while the toluened and heated 
soils had not arrived at this condition by the close of the experi¬ 
ment on the 317th day. From a general glance at tlie numbers, 
we see that, in the heated soil, the numbers rapidly rise to a 
maximum and then fall; while, in the toluened soil, the numbers 
slowly rise, and the height of the curve is maintained for a 
longer time. I have already suggested that the effect of toluen- 
ing appears to be to liberate nutrients, while heat seems to 
destroy toxins; but this is only a suggestion, for there is un¬ 
doubtedly some other factor which is more potent. Possibly 
this is the alteration of the flora, which masks anything but a 
general difference between the results of the two methods of 
treatment. 

The small experiment with acetone was introduced to test the 
contention of Buddin,^ who said that it did not act as a volatile 
disinfectant, that is, it did not produce any partial sterilisation- 
effect, until 5*8% by weight had been added to the soil. From 
his experiment with acetone, which is a fat-solvent, he concluded 
that the volatile disinfectants do not influence the soil by reason 
of their power of dissolving the fatty matter (agricere) and, 
facilitating the solution of the soil-constituents, as was suggested 
by me. Small as my experiment is, it shows that Buddin’s asser¬ 
tion is too sweeping, for the action of acetone is one of degree, 
its action being much the same, though more feeble than toluene 
The addition of 5% (by volume = 4% by weight) to the soil 
brought about an eflfect similar to that of 2% of toluene, and 2% 
of acetone had a less pronounced action. The high count on the 
second day, with the smaller amount, is peculiar and points to 
a stimulating effect. With regard to the fat-dissolving action 
of the volatile disinfectants, I have already said that the action 
is only one of many, and that it plays a part, though probably 
a small one, in the greater question of soil-fertility. 


Joum. Ag. Sci., vi., 418. 
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THE WING-YENATION OE LEPIDOPTERA. 
(PRELIMHSTARY REPORT). 

By R. J. Tillyard, M.A., B.Sc., F.L.S., F E.S., Linnean 
Macleay Fellow op the Society in Zoology 

(Seven Text-figs.) 

This short paper is an outline of one portion of a paper upon 
which the author is engaged, to be entitled ‘‘ The Panorpoid 
Complex: a critical study of the phylogenyand inter-relation¬ 
ships of the Holometabolous Insects, with special reference to the 
four Orders Mecoptera, Trichoptera, Lepidoptera, and Diptera.” 
The genesis of the paper was the discovery of a remarkable large 
fossil insect, of a generalised type, from the Trias of Ipswich 
(Q.). In the structure of the wing-venation and wing-membrane 
of this insect, the writer recognises the nearest known approach 
to the true ancestor of these four Orders. The complete paper 
will be an attempt to show the diverging lines of descent of the 
four Orders from their common ancestor. 

The fossil wing-form, which may be termed the Protomecopt- 
erons form, is exceedingly complicated, both in the actual vena¬ 
tion, and in the structure of the membrane. The essentials of 
the type may be defined as follows:— 

(i.) Wing-memh'ane with an abundant but polygonal 

mesh work of small areolets or cellules, of Palseodictyopterous 
origin. Upon the angles of the areolets (and also upon the main 
veins), large hairs or bristles were developed. These are termed 
macrotrickia. Upon the whole wing-surface, much smaller and 
more abundant minute hairs, or microtrichia^ are arranged. 

(ii.) Wing-venation of Panorpid type, fore- and hind wings sub¬ 
equal. The essential characters of this venation are, (a) the 
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syrametrical dichotomous forkings of the main veins, Rs, M, 
and Cui; (b) the formation of large elongated polygonal (usually 
hexagonal) cells; (c) the formation of sessile apical forks upon 
the distal ends of the two principal cells (viz., the discoidal cell, 
and the median cell, me); and (d) the capture by Ouia of 
the fourth or last branch of the media (M 4 ). 

Reduced to its essentials by the removal of numerous excess 
cross-veins and irregularities in the courses of the main veins, 
the Protomecopterous Yenational Plan is shown in Text-fig. 1 
(forewing). For those readers who are not familiar with the 



Diagram of the Pi-otomecopterous scheme of venation, with all excess 
cross-veins removed. Notice the partial fusion between Ouia and M4‘ 
(In Mecopteraand Lepidoptera, this fusion becomes complete). 

Comstock-Needham system of nomenclature, an explanation of 
the notation used is given at the end of this paper. The costal 
vein C is present in the Protomecoptera, but becomes entirely 
fused with the anterior border of the wing in the four descendant 
Orders (as, indeed, in all recent Insecta). The only difiTerences 
between fore- and hindwings are:— 

(a) Sc is reduced in length in hind wing. 

(b) M tends to fuse basaily with R in forewing, with Cu in 
hindwing. 

(c) Cuj (like Sc) is shorter in hind wing than in forewing. 

The main object of this short outline is to indicate the inter¬ 
pretation of the Lepidopterous venational scheme as a direct 
derivative from the Protomecopterous Putting aside the 
Micropterygidee (which will be dealt with as an archaic side- 
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branch derived by extreme reduction from the very base of the 
Lepidopterous stem, and having no near relatives within the 
Order as now existing), the author selects the Hepialid type of 
wing as the most archaic. Text-hg .2 shows the interpretation 
of the forewing of Hepialus eximius 8cott. 



In this wing, the capture of M4 by the upwardly arching Cuja 
(which is not a mere cross-vein, as hitherto supposed, but a true 
branch of the main vein Cuj) is beautifully shown. The posses¬ 
sion of this character is the essential basis for the production of 
the closed Lepidopterous celL After the capture of JM4 by Gujai 


* Wing-venation of Htpiahm eximhts Scott. Note the close correspond¬ 
ence in venations in fore- and hindwings (homoneurism). 

t Four phylogenetic stages in the formation of the tngamma (T)—a, 
primitive stage, with no fusion between Cuja and M4 ; b, fusion between 
Cuia and M4 completed {N.B., the wing in Text-fig. 1 lies phylogeneticalJy 
between a and h); c, beginning of alignment of the trigamma-stem; d, com¬ 
pletion of the trigamma (T), with its strong stem and triple fork. {In d, 
the media, M, and its first dichotomy are omitted, as in most Lepidoptera). 
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near the base of the former, the small basal portion of M 4 , left 
uncaptured, tends to become straightened out into line with the 
ascending base of Cuia. Thus there becomes formed a strong 
three~p7'onged fork^ the irigamma^ which forms the posterior 
closure of the Lepidopterous cell. The prongs of the trigamma 
are, from above downwards, Mg, Cuja + M 4 , and Cun, respectively; 
and the method of its formation is indicated in Text-fig. 3. 



The trigamma is the key which unlocks the homologies of all 
lepidopterous wing-venational types. In Text-figs. 4-6, the 
author has applied it to Zeuzera^ Castnia, and a butterfly, 
{Euploea) representing three important and outstanding types of 
venation. In Text-fig. 7, the author has taken Hampson^s 
“typical moth-venation ’’ (p.318 in Sharp’s Insects, Vol. ii.), and, 
by slight alterations, has transformed it into a “ typical moth- 


* Wing-venation of Zeitzem cVurriflei H.-Sch. In the forewing, R‘2+3 is 
quite fused with R, above tfc, so that Rg appears to be a second radial 
sector arising from R,. Notice the difference in venation of fore- and 
hind wings (heteroneurisni). 

t Wing-venation of Oastnia sj}., {from Sharp), Notice the presence of 
the archaic Cug in forevdng, also the incomplete formation of M at mf. 
An example of heteroneuric venation. 
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venation ” based on the Protomecopterous wing-type, and solved 
by means of the trigamma-key. 

Two of the main objects of this paper are, (a) the establish¬ 
ment of the homology of each Lepidopterous vein with a vein 
of the archaic Protomecopterous wing-type, and hence with a 
corresponding vein in all other Orders of Insects: (b) the estab¬ 
lishment of correct homologies between the veins of the fore- 
and hindwings in Lepidoptera. The former object is illustrated 
in Text-figs. 1-6, The latter may be shown by drawing up a 




table showing the true homologies of the veins and their desig¬ 
nations in fore- and hindwings under (1) the numerical system 
in use at the present time by British Lepidopterists, and (2) the 
Staudinger-Schatz notation. 


* ATing-venation of the butterfly Eup/fta corinua MacL, {from Water- 
house and Lyell). The Lepidopterous cell {L) is completely formed in Iwth 
wings. An example of heteroiieuric venation, 

t Hampson's diagram of typical !Moth-venation (from Sharp). The 
formation of the radial branches towards apex of forewing has been cor¬ 
rected (in many forms dc closes completely up). Heteroiieuric venation. 


Numerical Notation. Slaudinger-Sclmtz Notation. 


172 


THE WING-VEITATIOK OF liEPIBOPTERA, 



•BUiuiuSux 


First analis, lA 

Second analis or axillary, 2A 

Third analis or basilar, 3A .. 
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It will be seen that, in the Numerical Notation, the veins 
numbered from 6 to 11 are falsely homologised in fore-and hind- 
wings. The same fault is apparent in the Staudinger-Schatz 
Notation. The author believes that the true scientific spirit 
will no longer tolerate false homologies in the interpretation of 
wing-venations, and the systems that perpetuate them must give 
way to a system of correct homologies. This alone would be 
sufficient justification for the adoption of a new system. If we 
add to this, that the system here offered has two other great 
advantages, viz., (a) that it brings the Lepidopterous venation 
into line with that of all the primitive Orders to which the 
Oomstock-Needham System is readily applied, and {h) that, by 
the use of the trigamma as a key, the veriest tyro can unlock 
the secrets of the Lepidopterous wing with ease, while supposedly 
aberrant forms like Castnia fall simply and readily into their 
proper places, the case for the adoption of the new system 
becomes irresistible. 

Believing that the question of jugum and frenulum is of less 
importance than the actual wing-venational scheme, the author 
proposes to subdivide the Order Lepidoptera into two primary 
divisions. 

A, Lepidoptera Hommieura, with venations of fore- and hind- 
wings closely similar and of primitive design. (This includes 
Micropterygidm and Hepialidce), 

B. Lepidoptera Eeteroneura^ with the venation of the hind¬ 
wing reduced, and differing widely from that of the fore wing. 
(This includes all the rest). 

Explanation of dotation used in the Text-figures. 

All the main veins (C, Sc, R, M, Cu, and A) and their branches, 
as named in the Table of Homologies on p.l 72. In addition:— 

Closed cells (primary): dc,^ discoidal or radial cell; mc,^ median 
cell. (Secondary): L., the Lepidopterous “ cell.” 

Junctions or forkings of main veins : cuf^ first forking of Cuj 
cuf.^ second forking of Cu (Cuj); the thyridium, or median 
forking; rf^ first forking of R; rf.^ second forking of R (Rs), 

The five primary Apical F&rhs: Afl (between Rg and Rg)^ 
4/^ (between R 4 and Rg); AfS (between and M^); AfA (be- 
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tween Mj and M 4 ); Af5^ between Cuia and Cuib—= ptero- 
stigma. 

Postscript {added April 16th, 1917).—Since the above was 
written, I have carried out an exhaustive study of the Austra¬ 
lian Mecoptera (Scorpion-flies) in my collection. These consist 
of representatives of the families Bittacidce, Choristidm, and a 
remarkable new family of very small Scorpion-flies, which will 
be dealt with in a separate paper. As these last are strong¬ 
flying insects, in which the wings appear to be connected during 
flight, I examined their wings for signs of a coupling-apparatus. 
I found that they all possessed a well-formed basal coupling- 
apparatus of the type described for the Neuroptera Planipennia, 
viz., a jugal lobe near the base of the forewing posteriorly, and 
a jugal proceas anteriorly on the base of the costa of the hind¬ 
wing. From this jugal process there arise turn strong bristles 
directed obliquely outwards, so as to constitute a true frenulum, 
exactly homologous with that found in Planipennia, and in the 
females of many moths. The same structures are present in 
Choristicke, but smaller, while their vestiges can be seen even in 
the Bitiacidce. 

Since, therefore, the frenulum has been shown now to occur 
normally in three Orders, while the jugum (as developed in the 
Hepicdidce) is not to be paralleled outside the Order Lepidoptera, 
it is clear that w-e must revise our ideas of the relative archaism 
of the Jugatse and Frenatae. The original or ancestral Lepi- 
dopteron must have possessed a frenulum derived from an 
ancestor common to the Lepidoptera, Mecoptera, and Plani¬ 
pennia. On the other hand, the jugum of RepidLidm must have 
been a very early specialisation developed from the ancestral 
jugal lobe of the fore wing, with complete loss of the original 
frenulum on the hindwing. The Micropterygidoe must have 
followed a somew-hat similar (possibly even earlier) line of 
specialisation. 

The Frenatse or Heteroneura, then, are the main stem of the 
Lepidoptera, while the Jugatae or Homoneura are an archaic 
side-branch, from w^hich no other existing families of the Order 
can possibly have been derived. ’ li.J.T, 
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No.l. Planipenjwa, Trichoptera, and the new Order 
Protomecoptera . 

By R J. Tillyard, M.A., B.Sc., F.L.S., F.E.S., Linnkan 
Macleay Fellow op the Society in Zoology. 

(Plates vii.-ix., and seven Text-figs.) 

Introduction. 

The present paper deals with a portion of the very interesting 
fossil insects recently obtained from the Ipswich Beds by Mr. B. 
Dunstan, Chief Government Geologist of Queensland, to whom 
I am much indebted for the opportunity of studying such fine 
and, in many respects, unique material. This collection may be 
looked upon as the third collection of insect fossils made at 
Ipswich. The first, or Simnionds Collection, w'as made in 1890 
by Mr. T. H. Simmonds, of Brisbane, and the specimens were 
described by Etheridge and Olliff in the same year,* In 1909, 
Mr. Dunstan made a second collection of insects from the same 
locality. These were sent to me for study in 1913, together 
with some fossil insects from other beds in Queensland and New 
South Wales. All these were dealt with in a paper published 
last year by the Queensland Geological Survey, t In this paper, 


* The Mesozoic and Tertiary Insects of New South Wales [and Queens¬ 
land]. Oeol. Survej^ of N.S.W. Memoirs, Palseontology, No:7, pp.9-22, 
two plates, 1890. 

t Mesozoic and Tertiary Insects of Queensland and New South Wales, 
Queensland Geol. Survey, Publication No.253, pp.1-47, nine plates, six 
text-figs, 1916. (Stratigraphicai Features, by B, Dunstan, pp.1-13). 
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the total of named Ipswich fossils was brought up to twenty-two, 
representing the following Orders:— 


Order. 

Genera. ! Species. 

1 

Blattoidea 

, 

1 ' 1 

Protorthoptera ... 

2 i 2 

Coleoptera 

5 ; 14 

Odonata . 

1 i 1 

Mecoptera 

1 ; 1 

Lepidoptera 

1 1 

Protohemiptera ... 

1 , 1 

Hemiptera ... ... ... ...' 

1 1 1 

Total, 8 . 

13 1 22 


In dealing with the stratigraphy of the Ipswich Beds,* Mr. 
Dunstan places the fossil insect bed as most probably Upper 
Triassic. The assemblage of insects so far revealed from these 
beds comprises a series of forms which, Judged by the succession 
of strata in the Northern Hemisphere, range from Upper Car¬ 
boniferous to Jurassic; some of the latter differing very little 
from forms still living in Australia to-day. It would seem to be 
useless to discuss, at present, the question of the exact age of 
the Ipswich fossil insect bed, since the data required for correla¬ 
tion with beds of known age are not yet available. What is of 
importance to entomologists, however, is the fact that the 
Ipswich Insects are undoubtedly, in most respects, more special¬ 
ised than the Upper Carboniferous and Permian Insects of the 
Northern Hemisphere; while, at the same time, they are, on the 
whole, undoubtedly more archaic than the assemblage of forms 
known from the Lower Lias. To give a striking example, the 
dragonfly MesopMehia antinodalis Tillyard, from Ipswich, is 
intermediate between the Carboniferous Protodonata, in which 
no nodus was formed, and the liassic Odonata, in 'which the 
same structure of the wing was completely formed. In other 
words, the intermediate condition of nodus-formation, seen in 


O^j. clt,, No.2t>3, pp.1-13. 
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MesopMehia^ is the condition that would be expected to be found 
in Triassic dragonflies from the Northern Hemisphere, if such 
were available. Similarly, it will be seen that the Caddis-flies 
described in this paper are definitely more archaic than the 
known Liassic forms. The value of the Ipswich fossils, there¬ 
fore, lies in this, that they are gradually filling up the gaps left 
in Insect Phylogeny, by the unfortunate hiatus in the Trias of 
the Northern Hemisphere. Whether we designate these fossils 
as Triassic or Trias-Jura matters little, in comparison with the 
fact that they contain, amongst their number, forms w^hich, if 
they were ever present in the Northern Hemisphere, could only 
have been Triassic. 

Chiefly as a result of the interest attached to the specimens 
described by me from Mr. Dunstan’s 1909 collection, further 
work was carried on at Ipswich in 1915-16. Owing to the sharp 
angle of dip, the fossil bed cannot be followed dowm very far 
without removing a great deal of overburden. Under Mr. 
Dunstan’s close supervision, this has been carefully carried out 
by Mr. Wilcox, the shale being removed in large pieces to the 
Geological KSurvey in Brisbane, where it w’as delaminated with 
great care. The rock taken from some distance below the 
originally exposed surface has proved hard, and not easily 
delaminable. It would also appear to be much poorer in insect 
fossils than the rock nearer the surface; but this may be, in 
reality, only due to the difficulty of splitting it up sufficiently. 
The result of the examination of a considerable quantity of this 
rock has been the formation of the new collection of Ipswuch 
fossil insects, which I hope to deal with in this series of papers. 
Mr. Dunstan informs me that the total number of specimens 
approaches two hundred. Most of these, however, are either 
Coleopterous elytra, Blattoid tegmina, or fragments of wings 
that do not merit a name; so that the number of recognisable 
new forms will be very much smaller. The study of these forms 
is a matter of great difficulty, requiring much care and maturity 
of thought. With an entirely new type of wing, it is much 
wiser to withhold publication for at least a year, while the 
peculiarities of the/venation can be turned over and over in one’s 


13 
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mind, and a matured judgment given. Thus I have found it 
impossible to offer a complete account of these fossils in a single 
paper, without serious delay in the writing of it. The alterna¬ 
tive is to deal with each Order separately, and to publish the 
results in a series of shorter papers. This I have determined to 
do. The present paper, dealing with the Orders Planipennia 
and Trichoptera, and the new Order Protomecoptera, is the first 
of this series. 

Order i^EUPtOPTERA PLANIPENXIA. 

Family Prohemerobiidje Handlirsch. 

Genus Protopsychopsis, n.g, (Plate vii., fig.3). 

Wings broad, moderately pointed, with a large number of 
forked apical veins. Costal margin moderately broad (not as 
broad as in Psychopsis), with numerous costal cross-veins, some 
forked. Sc and B separated by cross-veins; distally, Sc and B 
approach close to one another some little distance before the 
apex, and are there joined by the last of a series of cross-veins; 
at this point, the end of Sc turns obliquely upwards as a slanting 
forked vein to the costal border, while B runs almost straight 
on, to end somewhat above the apex. B and Bs more widely 
separated than are Sc and B; numerous cross-veins traverse the 
space between them, and continue well beyond the last cross¬ 
vein from Sc to B. Bs give.s off at least twelve branches (Sj- 
Sjg), running longitudinally through the wing at a slight in¬ 
clination from Rs, and subparallel to one another. The cross¬ 
veins between these branches of Bs are exceedingly delicate, and 
onl}" discernible in strong oblique light. There are two rows of 
gradate veins arranged into almost complete transverse lines 
across the wing; the more distal series lies below the extreme 
ending of Sc on the wing-margin, and runs from B down to 
Sisl the more proximal series lies twice as far from the apex as 
does the former series, and runs from to Sjg. Between these 
lies an intermediate series, forming a set of steps from S.> to 
below Sig; this series starts close to the outer series, then curves 
away from it, and ends up below Sjg ver}’ close to the inner series. 
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Some other scattered cross^-veins are present, but are not easily 
discernible [Rest of wing missing]. 

Genotype, Protop'^ychopsis venosa, n.sp. 

This genus would appear to be very closely allied to Btony^d- 
ariieUa Handlirsch, and 2fesopsyckf>psisl3.B.iid\u'Si:\ both Jurassic 
forms, but differs from them in possessing a broader costal field 
apically, and in the presence of the three gradate series. It is 
also undoubtedly closely allied to our Australian genus Psycho^y 


sisy which is one of the most archaic forms of Planipennia still 
existing. The arrangement of the gradate series, some as com¬ 
plete straight lines across the wing, and some as step-veins, is 
exactly that found in Psychopsis. Protopsychopsis^ however, 
differs from Psychopsis in not having the costal field unduly 
widened, and in lacking (as 
far as we can see in the frag 5 ^^ 
ment preserved) the multiple 
forkings of the costal cross¬ 
veins, and their breaking up 
by cross-vein lets, which is 
characteristic of Psychopsis. 

Also, in p4sychopsisy Sc and R 
stand further apart, and there 
is a linking-up of Sc, R, and 
Hs distaliy by two strong 
cross-veins, which close ofi* the 
closely-Veined marginal area 1 ext-tig. 1 . 

from the three strong main veins with their intermediate cross¬ 
veins. In Psychopsis tUidgei^ however, tliis arrangement 
remains only partially completed, so that Proiopsychipsis venosa, 
Psychopsis illidyei, and Fs. ehgajis, for instance, form (for this 
character) a phylogenetic series, as shown in Text-fig.i. 

There can be little doubt that our recent genus Psychopsis is 
a direct descendant from a form similar to ProUpsychopsis. 



* Phylogeuy of the distal ends of »Se, R, and Rs in Protopsycfiop^is and 
Pifychop^ii*, A, oldest stage {Protopsychopsis ctnosaj n.g. et sp.). B, 
intermediate stage {Psychopsis Widgei Froggatt). C, final stage iPsyckop' 
sis dtgaiif> Giier.), with the three veins strongly linked together by cross- 
veins. 
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That being so, it becomes questionable whether Handlirsch’s 
family Pt^ohemei'ohiidoi ought to be retained, especially as the 
name is misleading, and suggests that they were ancestors of the 
Hemerobiidce, with which they almost certainly had nothing to 
do. All these forms might well be classed as Psychopaidce, 

' Protopstchopsis venosa, n.sp. (Plate viii., fig,3). 

Characters as for the genus. [Only the apical portion of the 
wing preserved]. All the venation beautifully preserved, except 
for the more basal portion above Sc, which is indistinct. The 
furrows between the sectors are very clearly shown, but have 
not been drawn in the plate, in order to keep the venational 
scheme quite obvious. 

Mmsiirements of fragment: greatest length 9*5 mm., greatest 
breadth 7*3 mm. The complete wing would probably be 30mm, 
long, and 15 mm. across at its greatest width. 

Type, Specimen No.lGOa. (Coll. Queensland GeoL Survey). 

Order THICHOFrERA. 

Family M esopsychidje, fam.nov. (Plate vii.). 

Characters of Forewing.—A long pterostigmatic region pre¬ 
sent, not strongly chitinised, closed off proximally by a cross- 
vein between Sc and R. Costal space with extra cross- 
veins present. Rj joined to R^ near apex by means of a cross¬ 
vein or oblique posterior branch. All five apical forks present, 
and at least one of them dimded into two or more separate cells^ 
by cross-veins not present in recent forms. Apical fork 2 with 
wing-pf)int present. Discoidal and median cells present, com¬ 
pletely closed, separated by an extra closed (subdiscoidal) cell 
between Eg and Thyndium-cell present or absent. Cubital 
veins ^^ariable. [Anal area not preserved]. 

With the above definition of the family, the two beautiful 
forewings represented in the present collection may be placed in 
two separate genera as follow's 

Thyridium-cell absent; apical fork 2 divided into three polygonal cells, by 

means of two cross-veins and zig-zagging of R 4 and Rg. 

.Genus Mesopstche, n.g. 

Thyridium-cell present; apical fork 3 divided into tw’o cells. 

.Genus Triassopsyche, n.g. 
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Genus Mesopsyche, n g. (Text-fig.2, and Plate vii., fig.l). 

To the characters of the family, as given above, we add the 
following generic characters : —Two costal cross-veins preserved 
(probably three or more in complete wing). Sc and K run 
parallel and very close together. Pterostigmatic region long 
and narrow, the proximal cross-vein descending obliquely from 
Sc at its distal end. Rj joined to Kg by a single backwardly 



Text-tig. 2. 

Restoration of forewing of friareolata, u.g. et sp., ( x 7) For 

lettering, see Explanation of Plates. 


slanting cross-vein above Af.l. Discoidal cell (dc) elongated, 
hexagonal, with Af. i and Af.2 both sessile upon it. Beyond 
distal side of dc, an extra cross-vein connects with R 4 . In 
Af.2, three separate cells (Text-fig.2, pdc) are formed by means 
of two connecting cross-veins and weak zig-zagging of R 4 and Rg. 
Wing-point (s;d placed in Af .2 not far from the forking of R^ 
from Rg. Hubdiscoidal cell {sdc) elongated, hexagonal. Median 
cell (me) an irregular pentagon, with Af.4 strongly sessile upon 
it, Af.3 just arising from its upper distal angle. Thyridium (t) 
placed directly under the main forking of Rs. Thyridium-cell (U) 
absent. Cu apparently fused with M basally, mif placed well 
basad (under second costal cross-vein) and consequently Af.5 of 
great length. 

So much of this wing is preserved, with the details of venation 
beautifully clear, that there is no difficulty in restoring it to 
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its complete form. This I have done in Text-fig/2. The only 
doubtful point is as to the form of the anal area, which I have 
restored on the typical Trichopterous plan of a long curved 
arculus with veins 2A and 3A falling obliquely upon it 

from above. 

Genotype, Mesopsyche triareolabia^ n.sp. 

Mksopsyghe triareolata, n.sp. 

(Text-fig. 2, and Plate viii., fig.l}. 

Forewing elongated, rather narrow, the anterior border 
scarcely curved at all right from base to tip. Distal half of 
wing tapering to a bluntly pointed tip. Af 1 at apex of wing, 
Af.‘i well below it. 

Greatest length of fragment, 13 mm.; greatest breadth, 5*8 mm. 
Total length of restored wing, about 16*5 mm. Probable ex¬ 
panse of wings in the original insect, 33 mm. 

Type, Specimen No.llO (Coll. Queensland Geol. Survey). 

A discussion of the relationship of the genus Mesopsyche with 
recent forms will be found on p. 

Genus Thiassopsyche, n.g. (Text-fig.3, and Plate vii., fig.2). 

To the characters of the family Mesopsychidce, we add the 
following :—Numerous costal cross-veins present (three preserved 
distally in a short space). Sc and R not close together, sub- 
parallel. Towards its distal end, Sc throws ofi'an oblique cross- 
vein to C, and takes a short sharp bend downwards to the point 
at which it is connected to Rj by a cross-vein: it then coiitinue>s 
in a gentle curve onward, finally uniting with 0 at a point lying 
nearly half-way along the total length of the pterostigmatic 
region (as measured from the proximal cross-vein to apex of Rj). 
Consequently, pterostigmatic region very long, of irregular shape, 
narrowed proximally and broadened out in middle. Rj con¬ 
nected with R.> by a cross-vein descending from middle of pt on to 
dc. Rj also forks distally, the lower branch running slantingly 
into Ro w*ell before the margin of the wdng. Discoidal cell (oc) 
elongated, hexagonal, distinctly broader than in Mtsopi^yche, but 
of very similar general shape, with Af.l and xVf.2 both sessile 
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upon it. Apparently a small extra apical forking of Rg in Af.2. 
Beyond rfc, no extra cross-vein between Bg and R 4 . No cross- 
veins in Af.2; the wing-point isp) not clearly shown, but ap¬ 
parently present just below the distal side of dc. Siibdiscoidal 
cell {adr.) present, shaped as in Mesopsyche^ but considerably 
broader. Median cell (wic) present, of more regular shape 
than in Mesopsyche^ Af.4 strongly sessile upon it. Af.3 
either slightly sessile, or just arising from its upper distal angle 
(as in Mesopsyche), Af.3 divided into two cells by an extra 
cross-vein joining Mj and Mg. Thyridium {i) placed directly 
under tlie main forking of Rs (as in Mesopsyche), Thyridium- 
cell (tc) present, elongated, pentagonal, closed off distally by a 
strong cross-vein from to the weakly zig-zagged Cuj. A 
second cross-vein, parallel to this, separates off a post-thyridial 
ceil iptc) between M 4 and Cuj. Only the distal portion of Cu is 
preserved; apparently Cug fuses with lA not far from the wing- 
border, and the very irregularly formed Af.5 is divided into two 
cells by means of a cross-vein dropped from Cuj obliquely on to 
1 A + Oug almost at the wing-margin. 

Genotype, Triassopayche dunstani, n.sp. 

Though not so well preserved as the wing of Mesopsyche^ yet 
this fossil shows most of the details necessary for a reconstruc¬ 
tion to be possible. Several of the cross-veins are not com¬ 
pletely preserved (see Plate vii., fig.2). There is a roughly 
raised linear mark extending between M-M 4 and Cu-Cui, w'hich 
at first sight looks as if it might be covering a main vein. Fortu¬ 
nately, as Cuj is always a well-marked convex vein, it was pos¬ 
sible to determine this question definitely. For, in the fossil, 
the vein marked Guj is definitely convex, and hence there can 
be no main vein between it and M-M4. The vein marked 1A is 
so determined because, at the point where it is broken off proxi- 
mally in the fossil, it is definitely" diverging pi'oosimad from Cu. 
Had it been converging, it would have been determined as Cug, 
and the vein marked Oug in the figures w"Ould have been con¬ 
sidered a specialised cross-vein. 

In Text-fig.3, I have attempted the restoration of this fine 
wing, w"hich must be reckoned among the largest Trichopterous 
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wings known to have existed outside the Phry^aneidm and 
Limnephilidce. The provisional restoration of the missing anal 
area is drawn on the same lines as that for Mesopsyche, 



lA+Cu-j 

Text-fig.3. 


Bestoration of forewing of Tvkmopfiycht diimtaui, n.g. et sp., (x5|). 

For lettering, see Explanation of Plates. 

Triassopsyche dunstani, n.sp. (Text-fig.3, and Plate vii., fig.2). 

Forewing elongated, moderately broad,-both anterior and pos 
terior borders well curved distally. Apex moderately pointed. 
Af.2 at. apex of wing, Af.l placed well before it. 

Greatest length of fragment, 13-5 mni.; greatest breadth, G*8 
mm. Total length of restored wing, about 19 mm. Probable 
expanse of wing in the original insect, 40*5 mm. 

Type, Specimen No.l28a. (Coll. Queensland Geol. Survey). 

These two fossil wings, Mesopsyche and Triasso^isychey are of 
very great interest, not only because they are the oldest fossil 
Trichoptera yet discovered, but also because they are, in actual 
wing-venational structure, very much more archaic than anything 
yet discovered in this Oi*der. The Liassic litecrotauliidfe^ de¬ 
scribed from the beds of Dobbertin (Mecklenburg) and Aust 
(England), are a series of very small wings, ranging from 3mm. 
to 7 mm. in length, the forewings possessing either four or five 
apical forks, the hindwings four. Most of these wings have no 
cross-veins, and, consequently, no closed cells of any kind. One 
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or two, however, have a closed discoidal cell, and one of the 
largest forms, Fecrotaulius major Handlirsch, probably possessed 
a median cell as well. This latter form would come nearest to 
our Ipswich fossils, since it agrees with them in having both 
Af.l and Af.2 sessile upon dc^ and Af.4 sessile upon me, while 
Af.3 appears to be Just sessile upon the upper distal end of the 
vSame cell. In all other respects, the Feerotauliid<B must be con 
sidered as considerably specialised by reduction, and loss of the 
archaic cross-venation inherited from Panorpoid ancestors. 



Text-fig. 4. 

Forewing of Hydmp>iyt'Jie sp., for comparison with Text-figs. 2 and 3. 
(After Ulmer). 


Thus our new fossils are seen to stand in a much closer 
ancestral relationship with some of the more archaic present-day 
families than they do with the Liassic Fecrotauliidce’, and it 
seems exceedingly probable that we have in Australia, alive 
to-day, genera directly descended from them. Unfortunately, 
the Australian Trichopterous fauna, though both abundant and 
remarkable, has so far been hardly touched,* so that we are 
compelled to make a more general comparison with known forms 
from other parts of the world. On these lines, I must indicate 

* Only thirteen species have, so far, been described from Australia and 
Tasmania; but I have, in ray collection alone, nearly a hundred 
species, many being closely related to New Zealand forms, 

14 
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the Hydi'opsychincB as being the closest existing relatives of the 
Mesopitychidcf!, both in the genei'al shape of the forewing, the 
relationships of the main veins and branches inter and, in 
particular, the structure of the discoidal and median cells {of. 
Text-figs.2, 3, 4). 

If we compare the forewings of Mesopsycfie and Triassopsyche 
with that of Hydropsyche (Text-fig.4), we shall notice the follow¬ 
ing resemblances and differences : — 

(1) The general shape of Hydropsyche closely resembles that 
of Tmassopsyche. Mesopsyohe has a wing distinctly narrower 
than that of most Hydropsychince. 

(2) Hydropsyche has lost all but the most basal of the costal 
cross-veins. There are, however, a number of recent genera of 
Hydropsychince possessing one or more extra costal cross-veins, 
eg., CMofropsyche^ Miholoptera^ Amphipsyche^ Phanostoma^ and 
Pdymorphanisnis. We may see in this a persistent archaic char¬ 
acter handed down from ancestors closely resembling our two 
Ipswich genera. 

(3) In Hydropsyche^ the pterostigmatic area has become re¬ 
duced and left incomplete proximally, by loss of the cross-vein 
below Sc. There are other genera of Hydropsychince^ however, 
in which the cross-vein still persists (e.g., t^micridea). 

(4) In Hydropsyche, Af.l is no longer sessile upon dc, but has 
become distinctly stalked. Similarly, Af.3 is stalked from mo, 
Af.2 and Af.4 remain sessile upon dc and me respectively, but 
not so completely as in the Mesopsychidee, The character of 
possessing all four forks (Af.l-Af 4) sessile upon their respective 
cells is retained in a few recent genera, e.g., Anisocentropus in 
the t*€Llamoceraii<ke. In this latter genus, the structure of dc 
and me and the forks arising from them very closely resembles 
that seen in IVmssopsyche. The importance of this character, 
from a phylogenetic standpoint, may perhaps be emphasised by 
a phylogenetic diagram (Text-fig. 5), in which all stages are 
shown, from the original archaic formation (A) down to the 
most advanced caenogenetic form (Dj, in which the two forks 
are stalked. In this diagram, the cell may be taken either as dc 
or me; if the former, the upper fork is Af.l, the lower Af.2; if 
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the latter, the forks are Af.3 and Af.4 respectively. Besides 
this direct phylogenetic line, one or both of the forks may be 
lost at any stage of the red%iction^ by suppression of a branch. 
Thus, in the Leptoceridce^ Oecetis (N. Zealand) keeps dc present 
and Af.l sessile, but Af.2 is completely lost; while the allied 
Triplectides (A ustralia) has progressed one stage further, having 
Af I strongly stalked. 

(o) The thyridium-cell {tc) 
is present in Hydropsyche 
and Triassopsyche, absent in 
Jfesopsyche. If, however, 
the latter had a single cross¬ 
vein from M 3^4 to Ouj, its 
tc would closely resemble 
that of Hydropsyche in shape 
and position. 

(6) The excess cells of 
Mesopsychidce: here the 

Mesopsychidoe offer a con¬ 
trast, not only with the 
Hydropsychince, but with all 
recent Trichoptera, In the J)^ 
marine caddis-fly, FhUanisus 
pUh^us Walker (Australia 
and ]Sr. Zealand), there is a 
small subdiscoidal cell which 
may be comparable with the large sdc of Mesopsychidoe', but, in 
nearly all recent genera, there is nothing comparable with it. 
The three post-discoidal cells {pdc) of Mesopsychey the post¬ 
median cell {pmc) of Triassopsychcy and the complicated cell- 

Phylogeny of a principal cell in the wings of Trichoptera. A, oldest 
stage, with both end-forks sessile upon the cell. B-C, successive reduction- 
stages towards D, the eaenogenetic stage, with both end-forks stalked. 
At any stage, the cross-vein completing the cell distally may be lost, or 
one of the forks may be reduced to a simple vein.—c, the cell; r, the main 
%"ein, ^^ 4 . 2 ) %+ 4 » its branches enclosing the cell basally; Vo, the branches 
enclosing the upper fork, f; v^, the branches enclosing the lower fork, 
/'; (c represents either dc or me; v, either Rs or M)^ 
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formation distally upon Cuj in the same genus, appear to be the 
archaic remains of an originally denser cross-venation, long 
since lost, and not seen in any recent forms. 

Order PEOTOMECOPTERA, ordo nov. 

Large insects, with venation of the same type as the Mecoptera, 
but much denser. The whole of the wing-membrane, except the 
pterostigma, is covered with an abundant meshwork of polygonal 
cellules, at the junctions of which are developed strong hairs, so 
that the whole of the wing is densely hairy. Hairs are also 
present upon the main veins and transverse veins. 

Between Sc and anterior border of wing, a strong costal vein 
(C) is present, supported above and below by cross-veins, and 
ending at least half-way along the anterior border. Upon the 
apical border of the wing, between the end of R and the end of 
Cuj, no less than seventeen longitudinal veins abut (only nine in 
Mecopterai. Venation of fore- and hindwings closely similar. 
Apical half of wing with many elongated polygonal cells 
of large size present (five- to seven-sided). A smooth mem¬ 
branous pterostigma present upon the distal end of R in both 
wings, and extending into the space between K and Rs, where 
it ends posteriorly upon a distinct pierostigmatic furrow 
parallel to Rs. 

The principal difiPerences between the Orders Mecoptera and 
Protomecoptera may be best exhibited in the following table:— 



i 

Protomecoptera. 

Mecoptera. 

Size. . . 

Expanse lOOmm. or over 

Expanse 15-50 mm. 

Costal vein. 

present 

absent 

Fine polygonal network! 
of eellnles f 

1 present 

absent 

Hairs 

present, both on veins i 

absent, or only verv 


and membrane 

minute hairs present 

Xurai>er of longitudinal | 


veins abutting on apical!^ 
portion of wing-margin. T 

seventeen 

nine 

l>etween R and Cui j 



Number of apical forks\ 
in same area j 

eight 

five 
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This new Order is proposed for the reception of a very 
remarkable fossil from the Ipswich beds, represented by fore- 
and hindwdngs, very beautifully preserved The insect forms 
the direct connecting link between the Palaeozoic Pala?odicty- 
optera on the one hand, and the recent Mecoptera on the other. 
The Palseodictyopterous character is seen in the primitive, almost 
Blattoid, scheme of venation (which is, of course, preserved also 
better in Mecoptera than in any other recent Order, but with 
great reduction), and the presence, in its last stage of evolution, 
of the dense reticular mesh work of polygonal cellules so charac¬ 
teristic of this ancient Order. In the Protomecoptera, as exem- 
plilied by this Ipswich fossil, the development of hairs upon both 
veins and membrane is very pronounced; and the wings exhibit, 
in a remarkable manner, the method by which hairs first ap¬ 
peared upon the wing-membrane; Just as Mesogereon^ another 
Ipswich fossil, exhibits the first formation of tubercles in the 
Hemipteroid wing. Another exceedingly archaic character, 
long since lost in most insect-wings, is the presence of a true 
costal vein^ not fused with the costal border of the wing. 

The Mecopterous characters are very obvious, for the wings 
are clearly built upon the Panorpid venational plan. The 
essentials of this are— 

(1) Close similarity betw^een fore- and hind wings, with only 
slight differences in venation. 

(2) Symmetrical dichotomous branchings (bilateral forks) of 
Rs and M, as opposed to the unilateral or unsymmetrical fork¬ 
ings of these same veins seen in the Odonata, Neuroptera, etc. 

(3) Transverse veins few, and so arranged as to support the 
bilateral forks. Thus are formed the typically Panorpoid 
elongated polygonal cells of large size, and varying from five to 
seven sid^. The true Mecoptera have, typically, twelve of these 
cells lying completely within the wing between Rs anteriorly 
and M-Mi posteriorly, but the number may be reduced by sup¬ 
pression of cross-veins. In some fossil Mecoptera, the number 
may be greater. In the Protomecoptera, there are twenty of 
these same cells. 

In view of the fact that some of the present-day Mecoptera, 
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(e.g,, PanorpodeSi and a new genus recently discovered in Aus¬ 
tralia) have generalised mouth-parts, with only the barest 
beginnings of the tendency towards the formation of the pro¬ 
minent beak, usually supposed to be typical of the Order, we may 
reasonably claim that the mouth-parts of the Protomecoptera 
were normally mandibulate, though they are not actually pre¬ 
served for us in the fossil state. 

It is important to bear in mind that true Mecopterous win^s, 
allied to the Australian genus l^eeniochorista, have already been 
found in the Ipswich beds. Further, I am able to state defin¬ 
itely that very similar forms occur in the Permo-Carboniferous 
strata of Newcastle, N,S.W., and are being studied by me at 
the present time. None of these wings show the Protomecop- 
terous characters seen in the fossil under consideration. This is 
a strong argument for the erection of a new Order. For it is 
evident that these Protomecopterous wings are far older, evolu- 
tionarily, than are the Mecopterous wings of the Permo-Car¬ 
boniferous. Bince, however, the Meeoptera must have descended, 
by reduction, from Protomecopterous forms, it follows that our 
Ipswich fossil must be a representative of a much older race, 
that not only existed side by side with the true Mecoptez'a in 
Permo-Carboniferous times, but preceded them in the Carbon¬ 
iferous. That is, the dichotomy between Protomecoptera and 
Meeoptera took place in Palaeozoic times. TIius the erection of 
a new Order is justified on palaeontological as well as on morpho¬ 
logical grounds; for the differences between the two (Orders are, 
both in time and degree, just such as Handlirsch has relied upon 
in forming most of his other fossil Orders. 

We must remember, too, the composite character of the 
Ipswich fauna. I have already shown that Protorthoptera exist 
there alongside forms differing scarcely at all from insects alive 
at the present day, and that Protohemiptera and Homoptera 
lived side by side. Alongside atrue Dragonfly, there has recently 
been found another new type that is undoubtedly a Protodonat e! 
Thus there is nothing surprising in the existence of Proto- 
meeoptera and true Meeoptera side by side in these fossil 
beds. 



BY R. J. TILLYARD. 


191 


Family ARCHiPANORPiDiE, fam.nov. 

Characters as for the Order, with the following additions 
Large insects, with a wing-expanse o£ 100 mm. or over. Ptero- 
stigma longer and narrower in hindwing than in forewing, not 
reaching proximally to Sc in either wing. Sc ends up on the 
anterior margin of the wing beyond half-way in both wings, but 
not so far in hindwing as in forewing. Cui ends up on posterior 
margin a little before the level of the pterostigma in forewing, 
considerably before the same level in hindwing. Cuo probably 
present in both wings. 

Genus Archipanorpa, n.g. 

(Plate viii., figs.4-6; Plate ix.) 

Characters as for the family, with the following additions. 
Forewing broadest at or near pterostigma, hind wing broadest 
just before balf-’way, and having the apical third distinctly nar¬ 
rower than in forewing. Pterostigma of forewing rather short, 
irregularly shaped, with R arching up within it, convexly to the 
wing-border. Pterostigma of hind wing long and narrow, with R 
running almost straight through it. 

Genotype, Archipa^iorpa mmgnijica, n sp. 

Archipanorpa magnipica, n.sp. (Plate viii., figs.4-6; Plate ix.) 

This species is represented by two fine fossil wings, Nos. 
106a and 120a, in the Queensland Geological Survey s Collec¬ 
tion. Of these, No,106a is the better preserved specimen. It 
shows the whole of the wing from the apex to a level slightly 
distad from the origin of Rs- A transverse fracture of the 
rock has destroyed the base. The total length of this fragment 
is 33 mm., its greatest breadth 13 mm. The specimen represents 
a cmt of a left hindwing. 

No. 120a is not so well preserved, there being two pieces cut 
out from the posterior margin, and two slight cracks running 
across the wing. The main fracture, which appears to be the 
same break that cutoff the base of No. 106a, (the two wings were 
found very close together) has cut oft\this wing more obliquely, 
and a little further from the base (see Plate viii., figs.4-5). The 
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total length of the fragment is 30 mm., its greatest breadth 
14 mm. It represents the mould of a right for&toing. 

The method of determining what wing a given specimen repre¬ 
sents may be briefly stated as follows. In the Panorpoid wing, 
there are two strong and highly convex veins, viz., R and Cuj. 
If such a wing became fossilised, and a cleavage of rock later on 
reveals it, there should be a cast of the wing showing R and 
Cui as high convex ridges, and a mould showing them as concave 
furrows. In the mould, also, <dl the veins will be concave 
grooves in themselves; whereas, in the cast, they will be convex 
rods, quite apart from whether they stand high up on ridges of 
the wing (as R and Gui do), or not. Now in 106a, R and 
Guj lie upon high ridges, and all the veins are convex rods; 
hence it must be a emt; and, as the apex lies to the left, it must 
be a l^t wing. In No. 120a, R and Guj lie at the bottom of 
furrows, and all the veins are concave grooves; hence it must be 
a mould; and, as the apex lies to the left, it must have been 
formed by a rigid wing turned over, so that its underside lay 
uppermost. 

Further, the fore- and hiridwings of all Panorpids, though 
closely similar, differ in the following points : 

(1) Sc always extends further towards the apex in the fore¬ 
wing than in the hindwing. 

(2) In the hindwing, M tends to become fused basally with 
Guj, but this tendency is not so much in evidence in the 
forewing. 

(3) In the forewing, Cuj ends up on the posterior margin of the 
wing somewhat beyond half-way. In the hind wing, it reaches 
only about half-way, or less. 

Now, if we compare Nos. 106a and 120a, we see at once that 
Sc ends up much further from the apex in 106a than it does in 
120a. Further, although only a small remnant of Guj is left in 
No. 120a, yet the slant of this vein to the wnng-axis is measur¬ 
ably less thau in 106a. The measurements, carefully deter¬ 
mined, give an angle of 23“ for No.l20a, 31“ for No.l06a. 
Measurements made to determine the obliquity of corresponding 
portions of Cuj in Panorpa confusa give 22“ for the forewing, 
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33* for the hindwing. Hence we must conclude, from the com¬ 
bined evidence of both Sc and Cu^, that No.l06« represents a 
hijidwhig, No. 120a a /oretcing. 

Unfortunately, not quite enough of the main stem of is 
preserved to enable us to say definitely with what vein it tends 
to fuse basally. But, as the condition stated above in (2) is 
universally present in Panorpid wings (even in the archaic 
Merope, which has been claimed, with good reason, to be a 
PaliBozoic remnant), there is no reason to suppose that the same 
rule did not hold for our fossil wings. Thus, in the restoration 
of these wings given in Plate ix., I have correlated character (2) 
with (1) and (3), so that fore- and hind wings are to be distin¬ 
guished by three differences, as in recent Mecoptera. 

The Structure aud Hairiness of the Wiug-memhrane,—lii the 
figures given of the two wings (Plate viii., figs.4, 5), and in their 
restoration (Plate ix.), I have purposely omitted the finer struc¬ 
ture of the wing-membrane, which requires to be studied under 
a higher power. The structure is not everywhere equally well 
preserved in all parts of the wing; but a careful search soon 
reveals a number of places at which, by careful use of oblique 
light, the remarkable formation of the wing-membrane can be 
well studied and interpreted. Such a place is figured in Plate 
ix., fig.6, where I have drawn the structures seen upon and 
above one of the smaller main veins.* These may be described 
as follows:— 

(1) Hairs upan the veins ,—Following up any vein under a 
moderate power, there will be found, at fairly regular intervals, 
the typical circular-based tubercles which indicate the bases of 
insertion of original siijf hairs or bristles upon the veins. A 
comparison with a cleared and mounted wing of Myrmeleon 
shows that these tubercles in Archipatiorpa closely resemble those 
of Myrmeleon in size and position; if anything, those of Archi- 
pa^ujrpa are the larger in proportion to the size of the veins, 
and of the wing as a whole. Thus we see that Archipanorpa 
had hairy veins, as in the Planipenuia. Becent Mecoptera also 
possess these hairs, but they are not usually so large as in 
Planipennia, and they are generally more abundant and closely 
set. 
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(2) Folygoiial meshwork of the %oing-membrane —Turning from 
the vein to the membrane alongside it, we notice at once tl\at 
this is not smooth, but is thrown into innumerable pits and 
ridges, with tubercles appearing upon the latter in many places 
In places where this structure is well-preserved, it will be seen 
that the ridges form an irregidar polygonal meshwork^ enclosing 
sunken areas or cellules (shaded in Plate viii., fig.6). The large 
tubercles, which resemble those of the veins, are seated princi¬ 
pally upon the swollen Junctions of the ridges. The ridges are 
not as well-defined as actual veinlets would be, except here and 
there (Text-fig.66, co), where a particularly strong and straight 
ridge may be seen running out for some distance from a main 
vein. Nor are their tubercles usually as well-defined as are 
those of the main veins. 

The area showii diagrammatically in Plate 
viii., fig.6, was selected from near one of the 
main veins on the basal portion of the pre¬ 
served part of the wing. It is a typical 
unspecialised meshwork. But, in most parts 
of the wing, and especially towards the distal 
end, the polygons of the meshwork tend to 
become stretched out transversely and some¬ 
what obliquely to the main veins. This is 
repre^nted diagrammatically in Text-fig.66, 
whereas Text-fig.6a corresponds with the un¬ 
specialised portion shown in Plate viii., fig.6. 

The only conclusion that I can come to, 
from a study of these peculiar structures, is 
that the ridges represent the original Falceo- 
diciyopterous meshwork of veinlets in a degenerating stage. The 

♦ Diagrams of the Faheodietyopterous meshwork upon the membrane of 
the wing of Arditpanorpa uiagnijica, n.g. et sp.,— a, from near base of 
preserved portion of wing (corresponding with Plate viii., fig.6); b, from 
distal portion of wing, showing tendency of the mesh to become stretched 
transversely and somewhat obliquely across the wing, ( x 20): a strong 

cross-vein, not yet obliterated; main vein, with macrotrichia omitted. 

The figure is intended to show only the and not the structure of 

the meshwoik. 
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most probable cause of degeneration would be the using-up of 
the veinlet-chitin in the formation of the accumulated masses or 
tubercles in which the hairs are inserted. Thus Archijtayiorpa 
would illustrate an intermediate stage in the evolution of a fviny 
with a hairy membraiw from an ancient net-veined or FalcBodicty- 
apterous wing-type, and would give us the clues both as to the 
method whereby an open-veined wing, such as that of the Lepi- 
doptera or Diptera, has been evolved from a closely-veined type, 
and also as to the method whereby the hairs (or, later on, the 
scales) become seated upon the membrane as well as upon the 
main veins. 

(3) Hairs upon the vnyig-niembrayie, —In those places where 
the structure of the tubercles of the wing-membrane can be 
most clearly made out, they are seen to be very closely similar 
to those upon, the wing-veins, both in size and form. We can 
distinguish an outer raised rim (indicated by the outer circles 
in Plate viii., fig.6 ), and an inner depression or hollow (indicated 
by the inner circles in the same figure). There can be no doubt 
that these structures represent the tubercular bases of insertion 
of stiff bristle-like hairs; for the insertions of such hairs in the 
wings of recent Planipennia are exactly similar to them, I 
propose to call these hairs maorotrichia. 

Besides these tubercles, a careful examination of the wing- 
membrane shows that it is covered all over with minute pits, 
mere depressions without any visible raised rim, and of a size 
so small as to be rather easily confused with the grain of the 
rock on which the fossil is impressed. These, I consider, repre¬ 
sent the insertions of minute hairs, several times smaller, and 
far more numerous, than the macrotrichia. These hairs may be 
termed microtrichia. In most parts of the wing, they run in 
closely-set parallel lines, passing alike over ridge and hollow. 

The structure of the pterostigma differs from that of the rest 
of the wing-memi)rane only in lacking the polygonal ridges, and 
in being of a single thickness throughout. This makes it appear 
very smooth in comparison with the rest of the wing. On ex¬ 
amination under a moderate power, both macrotrichia and micro¬ 
trichia can be seen to be present upon it. 
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The polygonal mesh work of ridges is absent from all recent 
Mecoptera. Microtrichia, however, are abundant all over the 
wing-membrane, though excessively minute in some genera (e^g., 
Fa’iiorpodes) Macrotrichia are present only towards the distal 
end of the wing, especially in the pterostigmatic region. In the 
polygonal cells formed between Rs and Ouj, there may be seen, 
in certain genera (e.g., Pmwrpa)^ two or three irregular rows of 
macrotrichia. 

In the figures given in Plates viii.-ix., I have purposely 
shaded-in the pterostigma, in order to distinguish it from the 
rest of the wing-membrane. In the actual fossils, it is not 
darkened in colour. 

Type, fore wing, Specimen No.l20f^; hind wing, Specimen 
No lOBa (Coll Queensland Geol. Survey). 



Text-Jig. 7. 

of Pauorpa eonfma Westwood, with colour-pattern omitted, to 
show venational bchenie, ( x 9 ). For lettering, see p.200. 

Corni/enda : for M 4 read M 4 +Cuu, and for Gui read Cuib. 

In Text-fig.7, I have drawn the wings of Panorpa confusa 
Westwood, (omitting colour-pattern;, for comparison with those 
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of Archipanor^ya magnijica. The pterostigma is shaded in, as in 
the figures of Archipanmya, A comparison of the two forms 
enables us at once to hx the limits of the main veins in Archi- 
pa'iiorpa, and to name the principal cells of the wing. The steps 
of the determination may be bnefly outlined as follows 

(1) The radius (R) is a strongly*built, highly convex vein 
running through the pterostigma {pt). Therefore I searched 
first of ail for the pterostigma, which was easily located, both 
from its smoothness compared with the rest of the wing-mem¬ 
brane, and because of the pterostigmatic furrow (ptfj bordering 
it posteriorly. Having found it, the radius w’as at once deter¬ 
mined. There were then two other veins ending up on the 
anterior wing-border between the radius and the base of the 
wing; whereas, in Pan&rpa, as in all recent insects, there is only 
one (the subcosta, Sc). It became clear, therefore, that Archi- 
pancnpa possessed not only a subcostal vein. Sc, but also an 
archaic costal vein, C, separated from the costal or anterior 
border, as in some of the larger Carboniferous fossils (e.g., the 
Meganeuridm of the Order Protodonata). 

(*2) Turning next to the area of the wing below R, in specimen 
No. 106a (hindwing), the cubitus, Guj, is easily determined as a 
strongly convex, obliquely-running vein, ending about half-'way 
along the posterior border. Between this and R, basally, there 
lie two main stems, of which the upper must be the radial sector, 
Rs, <its point of union with R is not preserve<l in the fossil), and 
the lower must be the media, M. 

(3) The first forking of Rs is preserved in the fossil. Here 
Rs divides into R 2+3 above, and R 44.5 below. The cell enclosed 
between these two veins basally is the discoidal cell (do). R 2+3 

again forks into Rg and R 5 , R 4+5 into R 4 and Rg, and both are 
sessile upon dc, as in the two Trichopterous wings already dealt 
with. The area enclosed between Rg and Rg would be, in Tri- 
choptera, the apical fork {AiA in Text-figs. 2-4). But, in 
most Mecoptera, Rg forks again into R^ and R 2 b (Text-fig. 7 ). 
This occurs in Archip(morpa\ but, above and beyond this, R.ib 
forks a second time into Rsb and R 2 b'. Moreover, H.,, which 
remains unforked in both Trichoptera and Mecopiei'a, in Archi- 
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panorpa divides into Bga and Rsbi and each of these again 
divides* before reaching the wing-border. 

(4) The area enclosed between R 4 and R 5 would be, in Tri- 
choptera, the second apical fork (Af.2 in Text>figs.2-4). In 
Mecoptera, this area is often subdivided by a cross-vein (Text- 
fig. 6 ). In ArchipaTiorpa^ both R 4 and Rg divide into two again 
before reaching the wing-border. Thus Rs, which in Trichoptera 
sends foiir veins to the apical wing-border, and in Mecoptera 
Jim^ sends no less than nine such veins to the border in the 
hindwing of Archipanorpa^ eight in the forewing. 

(5) Turning next to the media (M), we see that the ihyridium 
(i)j or Tnedian fork, is clearly preserved in both wings, lying just 
below the first forking of Rs. As this is its position also in the 
two Trichopterous wings already dealt with, we are probably 
right in assuming that it is the archaic condition, and that a 
shifting of the thyridium to a level distad from the level of the 
first forking of the radius (as in Panorpa^ Text-fig. 7; and in 
many recent Gaddis-fiies) is a csenogenetic character. The cell 
below t is the ihyridial cell (<c), and is only partially preserved 
in both wings. At M forks into M 14.2 above and Ms +4 below, 
and the two branches enclose between them the median cell {me), 

then divides into Mj and Mg, and M 34.4 into Mg and M 4 ; 
and the forks thus made are sessile upon wc, as in the two fossil 
Trichopterous wings already studied, and in recent Mecoptera 
(Text-tig.7). 

( 6 ) The area enclosed between Mj and Mg would be, in all Tri. 
choptera and true Mecoptera, the third apical fo^'k (Af.3, in 
Text-figs.2-4). In Archipanorpa^ both and Mg fork again; 
in the hind wing, the two middle branches fuse together, so that 
only three separate veins reach the wing-border, instead of four 
as in the forewing. This difference offsets the difference in the 
behaviour of Rg in the two wings (see above), and makes the 
total number of apical end-veins the same in both wings (viz., 
seventeen between R and CuJ. 

(7 ) The area enclosed between Mg and M 4 would be, in all 
Trichoprera and true Mecoptera, the fourth apical fork (Af .4 
in Text-tigs.2-4). The archaic condition of this fork is that it is 

* Jn the hind wing; in the fore wing, only the lower fork divides. 
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'miry strongly sessile upon mc\ in other words, M 3^4 again divides 
before it has passed far from t round the border of me. Mj con¬ 
tinues on as the lower border of 9 nc, and passes on to the wing- 
border without branching, in Archipanorpa as in ail Trichoptera 
and Mecoptera. M 4 , in Archipanorpa and all Mecoptera, 
behaves differently from what it does in most Trichoptera (see, 
however, the formation in Text-fig.3). Diverging strongly from 
M 3 , it picks up a hranck Cuj* thrown out anteriorly from Cui. 
In Mecoptera (Text-fig.7}, the two fuse and continue on to the 
wing-border as M 4 4 * Cui*. In Archipanorpay they only fuse for 
a short distance, and then run separately to the wing-border. 

( 8 ) Tlius far, the structure of the wing is clear. Below- and 
basad from Cuj, not enough is preserved for us to be sure of the 
structure of the anal area. In all recent Mecoptera, Ciu is 
present in the forewing (arising from Cuj very close to the wing- 
base), but absent in the hindwing. It would appear that the 
original Cu is completely altered in the hind wing, Cuj having 
become fused with M, and Cug with 1 A. The remnants of the 
base of Cui are to be seen as a short, weak, waved vein running 
in a curve from the base to join M a short distance beyond the 
base {Text-fig.7). Bearing in mind the archaic structure of 
Archipanorpay the presence of many longitudinal veins, and 
especially the presence of the costal vein C in both wings, I 
think the probabilities are all in favour of a normal Cug being 
present in the hind wing of Archipanorpa. I have, therefore, 
restored the wing on that supposition. The suggested anal area 
calls for no comment. The complete restoration of both wings 
is given in Plate ix. 

With regard to the question of the wing-coupling apparatus, it 
has genemlly been assumed that the Mecoptera are descended 
from forms in which the wings were free and unconnected in 
flight. But, in a new family of the Order which I have recently 
discovered in Tasmania, I was surprised to find a well-developed 
wing-coupling apparatus present, consisting of jugal lobe on the 
forewing, and jugal process with frenulum on the hindwing. As 
in the Pianipennia and in the females of most moths, the 
frenulum consists of two strong bristles directed obliquely out¬ 
wards. Following up this discovery, I examined other genera of 
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Panorpids, and discovered that the frenulum is present in all forms 
examined by me, though only vestigial in the highly specialised 
Bitlacidm. Hence it is clear that the ancestors of the Mecoptera 
must have possessed the wing-coupling apparatus in a well- 
developed form: so that its inclusion in the restoration of the 
wing of Archipanorpa ix.; jl^ Jugal lobe: jp^ jugal process: 

f7\ frenulum) needs no further apology or explanation. 

WIXO-XOTATIOX USED IN PLATES AND TEXT-FIDUTIES. 

I A, fimt anal vein— '2k, second anal vein, or axillary vein—3A, third 
anal vein, or Imsilar vein—4A, fourth anal vein (rarely present)—Af ^, Af, 
AfAfi, Afg, the five apical forks, or end-forks, formed between the final 
bifui*eations of the main veins—C, costal vein—cs, costal space—Cu, 
cubitus—Cuj, Ciia, its primary branches—Cuj^, upper branch of Ouj in 
Mecoptera; continuation of Guj— euf, cubital fork— dc, discoidal 

eell~;f/% frenulum—J/, jugal lobe—jugal process—M, media—Mi, M.^, 
M», M 4 , its four main branches. (Further branchings are denoted by Ciij^ 
suffixes a and h ),—median cell— pc9, preeostal space (in Protomeeoptera) 
post-discoidal cell—/iwc, postmedian cell—p?, pterostigma— 
post.th 3 Tidial cell—p//, pterostigmatio furrow—B, radius; Ri, its main 
stem—//, radial fork—Rs, radial sector; R^, R 8 ,R 4 , Rg, its four main 
branches. (Further branchings are denoted by suffixes a and h, and 
branchings of these by a, a\ or h, SfSis, branches of Rs in Plani- 
pennia—He, suboosta—•‘ic-*?, subcostal space— sdc, subdiscoidal cell— mac, 
submediaii cell—/, thyridium ( = median fork) — te, thyridial cell. 

EXPLANATION OF PLATES VII.-IX. 

Plate vii. (Trichoptera). 

Fig.l.— Meso]>sy€fi£ triareolcUa, n.g. et sp. Forewing; ( x7'5). 

Fig.2.— Triam>p»yche dmiMmni, n.g. et sp. Forewing; ( x T'o). 

Plate viii. (Planipennia and Protomeeoptera). 

Fig.:L— rtnom, n.g. et sp. Portion of wing; { xo). 

Fig.4 .—Archipaiwipa magnifica, n.g. et sp. Forewing; ( x 5). 

Fig ..).—Airhipamrpa moipiitfca, n.g. et sp. Hindwing; (x o). 

Fig.b.—A)T/ii>>a)?orpa mmjnlfica, n.g. et sp. A small portion of the hind¬ 
wing, showing part of a main vein canying the basal tubercles of 
three maerotriehia, and the membrane above it, with its polygonal 
meshwoik (the ridges left unshaded), basal tubercles of eleven 
maerotriehia (double concentric circles), and small pits for insertions 
of mierotriehia (in black). Serai-diagrammatic; ( x 73). 

Plate iv. 

Restoration of fore- and hind wings of Archipamrpa magnijiea, n.g, et sp.; 
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BESCEIPTIOKS OF TWO NEW TIGER-BEETLES FROM 
THE NORTHERN TERRITORY. 

Bt T. G. Sloake. 

( Withdrawn for amendment^ hy p&rtnission of the Council.) 


KOTES AND EXHIBITS. 

Mr. Maiden showed a flowering-twig, and, drawings, of 
Eucalyptus erythrocorys F.v.M., a remarkable species, grown for 
the first time in New South Wales. It is locally rare in Western 
Australia. Some seed was obtained from Mr. W. D. Campbell, 
who collected it about 20 miles from Dongarra. Sown on 10th 
October, 1913, it threw off its first operculum on 11th April, 
1917. It is at present a slender, small, smooth-barked tree pf 
16 feet, with a girth of 7 inches. It has remarkable flesfey, 
rugose, biretta-like, quadrangular opercula, old carmine-red in 
colour, which contrast sharply with the bright green calyx-tubes. 
The filaments were greenish-yellow as they opened, and are now 
a bright yellow. Apart from its scientific interest, the specites 
has obviously considerable horticultural value. 

Mr. Tillyard exhibited a collection of insects from^ and gave 
a short lecture on, Cradle Mt., N. W. Tasmania, and. its natural 
history, illustrated by lantern-slides. On a visit to this locality 
in January last, accompanied by Mr. G. H. Hardy, of the Tas¬ 
manian Museum, Hobart, an interesting insect-fauna was dis¬ 
covered, the majority of the species captured being new to 
science. The ancient Orders Ferlaria (Stone-flies) and Trichdp- 
tera (Caddis-flies) were particularly abundant, about t^i^elve n^W’ 
species of the former and thirty of the latter being taken. Three 
very fine new Dragonflies were found, two of which are closely 
allied to Chilian forms. A new family of small Scorpion-flies 
(Order Mecoptera) closely resembling Diptera, was also dis¬ 
covered, and some very rare Lepidoptera and Diptera were takeb. 
H\'menoptera and Coleoptera w^ere almost completely absent. 
Collecting was chiefly carried on in the Cradle Valley, At the 
3000-4000 feet levels, the best localities being thfe shores Of 
Lakes Dove, Lilia, and Crater Lake, and the mouhtaunstreamB 
in the vicinity. 
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OEDINARY MOJSTTHLY MEETING. 

May 30th, 1917. 

Dr. H. G. Chapman, President, in the Chair. 

Mr. Ernest G. Jacobs, Sydney, and Mr. G. H. Hurlstone 
Hardy, Hohart, were elected Ordinary Members of the Society. 

The President made regretful reference to the decease of two 
Members—Mr. Dene B. Pry, elected in 1913, a young biologist 
of great promise, killed in action in Prance on April 9th, 1917; 
and Mr. Alfred James North, elected in 1886, Ornithologist of 
the Australian Museum, who died on May 6th, 1917. On the 
President’s motion, it was resolved that letters expressive of the 
r^ret and of the sympathy of Members should be sent to Mr. 
Pry, senr., and to Mrs. North. 

The President offered the Society’s congratulations to Mr. R. 
J. Tillyard, M.A., B.Sc., P.L.S., on the recent award of the 
Crisp Medal and Prize of £Z0 to him by the Council of the 
Linnean Society of London. 

The President gave a brief summary of the pendulum-investi¬ 
gations in a disused mine at Oobar, N.S.W., initiated by the 
Rev. Pather Pigot, of Riverview College; and pointed out that, 
in order to complete the work, a sum of ^60 per annnm for the 
next two years, was required, to provide photographic paper, 
and the services of a local assistant to attend to the necessary 
change thereof. It was proposed to establish a fund for this 
purpose; and he appealed for contributions, which might be sent 
to the Secretary or to himself. 

The Donations and Exchanges received since the previous 
Monthly Meeting (25th April, 1917), amounting to 6 Vols., 79 
Parts or Nos,, 18 Bulletins, 2 Reports, and 4 Pamphlets, re¬ 
ceived from 43 Societies, etc., were laid upon the table. 
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AUSTRALIAN NEUROPTERA. Part iii. 

Ev Esben-Petersen, Silkeborg. 

(Plates x.-xv.) 

(Communicated by W, W, Froggatt^ F,LM,) 

The mat^erial dealt with herein, with the exception of a few 
specimens, belongs to Mr. W. W. Froggatt, Government Ento¬ 
mologist of New South Wales. His success in finding interest¬ 
ing material of this Order is very gratifying; and I would here 
express my best thanks to him for his kindness in allowing me 
to examine it. 


MYRMELEONID^. 

In his two papers, “ Studies in Australian Neuroptera,” Nos. 
i.-ii. (these Proceedings, 1915 and 1916), Mr. R. J. Tillyard .gives 
a number of very valuable contributions to the knowledge of the 
Neuroptera, especially as to the Australian fauna. I was much 
surprised to see the fine result, his study of the wing-tracheatibn, 
in the pupal stage of the Myrmeleonidse, has brought forth; and 
I agree very well with the conclusions he arrives at, and the 
proposals he makes. But I should like to supplement his remarks 
on certain structures in the venation. I propose to name the 
area between Cu^ (more correctly termed Cui), Cug and the 
hind-margin of the wing the “ Intercubital area”; and the line, 
formed in the same manner as the Banksian line, and often 
present in the area named, the “Intercubital line.” With 
regard to the systematic part of Tillyard’s work, I may say that 
it much advances the study of the Australian Myrmeleonida. 
I have only a single objection to make His Tribe Protoplectrini 
is the same as the Navasian Tribe Creagrini^ and, therefore, the 
Navasian Tribus-name ought to have priority, being the older. 
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Tribe Creagpini. 

In this Tribus, the Australian genera Frotophctron Ger- 
staecker, Fseudoformicaleo'We^\%B,ri6. j^scwra Navas may be placed. 
I know the last-named genus only from the description, "and 
from a somewhat schematic figure of the forewing of the single 
species referred to the genus, Esciira divergent !Navas (Kevista 
d. 1. Real Academia d. Cienc., Madrid, p.468, 1914). In the 
same paper (p.467)5 Navas has founded a new genus, Ft^eudo- 
plectro7i, for costatum Banks. As I have stated in my ‘Austra¬ 
lian Neuroptera,” Part ii. (these Proceedings, 1915, p.67), 
co&tatum Banks, is synonymous with nubecuhis Gerst., and must 
be placed in the genus Fseudqformicaleo Weele. The synonymic 
list of the species will stand as follows :— 

Fse^idqfm'micdleo nuhectdm Gerst. 

Creagids Gerst. 

FseudqfonnieaJeo jacohf<o7ii Weele. 

Froioflectron costatum Banks. 

Takulns caligatUH Navas. 

Fseudoplectron costatum Navas. 

I have, at hand, material of the species from Japan, Formosa, 
and Java; and I have seen a specimen of Fs. nuhecnlns Gerst., 
from Australia. Therefore, I am quite sure that my determina¬ 
tions are correct. The figure of the head and pro thorax of 
Fsetidoformicaleo jacobson% given by Weele (Notes from Leyden 
Mus., Yol.xxxi., p.26, 1909), is, unfortunately, not quite correct; 
the markings on the prothorax, for instance, are figured too 
distinctly. 

Photoplectron. 

Gerstaecker, Mitth. naturw. Yerein f. Neuvorpom. u. Rugen. 
p.l5. 1884. 

Protoplrctron striatellum, n.sp. (Plate x, bg.l). 

Face yellowish. Apical Joint of maxillary and labial palpi 
brown or blackish. Vertex black, with an oblong, trans¬ 
versely placed, yellow’ spot above each antenna, and behind with 
two yellowish spots, forming a semicircular figure. Antennse 
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clavate, blackish, brownish-annulated, as long as head and thorax 
united. Prothorax a little broader than long, with a deep 
transverse furrow one-third from its front margin; front angles 
rounded; a brownish, indistinct, narrow, longitudinal, median 
streak; at each side, a longitudinal indistinct pale streak from 
the transverse furrow to the hind-margin, broadened towards 
its base. A pale, small spot near the hind angles. Meso- and 
metathorax black. Abdomen black ; hind-borders of the segments 
narrowly yellowish-margined. Thorax with long, white bristles; 
abdomen shortly whitish-haired. Legs stout and rather short, 
whitish-haired, and with long, black bristles. Femora and tibiie 
brownish-black; intermediate- and hind-tibiae with brownish 
basal parts; tarsi blackish; spurs and claws brownish. First 
tarsal joint a little longer than fifth, which is as long as second, 
third, and fourth united. Spurs as long as first tarsal joint. 
Wings hyaline, long and slender; forewing somewhat falcate at 
tip. Nervures mostly whitish, but several longitudinal veins 
in the forewings blackish-banded or blackish-shaded. The basal 
cross-veins in the forewing mostly whitish, each with one or two 
blackish spots. The Banksian line hardly indicated. Costal 
area in the fore wing with two rows of cells in its basal half. 
Pterostigma indicated by an oblong greyish-brown streak. 

Length of fore- and hind wings, 23 mm. 

Brewarrina, N.S.W; one specimen, 1914 (W. W. Froggatt 
leg.); Coll. Froggatt. 

The species is nearly allied to Frotopleciron eremice Till.; but, 
as far as T can see, a distinct and good species. 

Tribe Dendpoleonini. 

Glenoleon Banks. 

Trans. Amer. Ent. Soc., xxxix., p.223, 1913. 

Glenoleon annulicornis. 

Esben-Petersen, Proc. Linn. Soc. N. S. Wales, 1915, p.72. 

Brewarrina, K.S.W.; one specimen, 1914, (Froggatt leg.); and 
Inglewood, Victoria; one specimen, 1902 (Froggatt leg.). 


16 
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Glbnoleon INDECISUS. 

Banks, Trans. Amer. Ent. Soc., xxxix., p.225, 1913. 

One specimen from New South Wales, 12/2/1910 (Froggatt 
leg.). 

Tribe Distoleonini. 

In this Tribus, a rather large number of Australian genera 
must be placed, as Tillyard has already pointed out. Here I 
may propose a new generic name for the Australian species 
hitherto attributed to the genus Gymnocnemia Schn. T have 
examined the European species, Gymn, jcariegata Schn., which 
species is the genotype; and, as will be seen in the photo 
(Plate X., fig. 2), the Australian species necessarily must l>e 
referred to a new genus. In Gymn. 'Dariegata^ the legs are long 
and slender, the first tarsal joint much longer than any of the 
others. In the forewing, Bs arises at a level much further out 
than that of the cubital fork. No Banksian or intercubital line. 
The antennae are as long as the head and the thorax united, and 
distinctly clavate. 

Austeog YMNOCNBMI A, n.gen. 

Body rather stout. Antennae clavate. Abdomen shorter 
than the wings. Ijegs rather short, strongly haired; tarsi almost 
as long as tibiae. Fifth tarsal joint the longest; first as long as 
second and third united; fourth the shortest. No spurs. Wings 
rather long and narrow, the hindwing shorter than the forewing. 
In the forewing, Rs arises at the same level as that of the 
cubital fork; in the hind wing, nearer to the base (only one cross¬ 
vein before the origin of Rs). Banksian line present, and the 
intercubital line, as a rule, also more or less distinct. Veins 
2A and 3 A are separate, but united by cross-veins. 

Genotype, Gymnocnemia hipunctata Esb.-Peters. 

To this genus I would refer also four other known species from 
Australia— <T. tipularia Gerst., G, pentc^ramma Gerst., G. 
iwtert'upta Esb.-Peters., and G. maculata Till. 

Austrogtmnockemia maculata. 

Gymnocmmia mmulata Tillyard, Proc. Linn. Soc. N. S. Wales, 
1916, p,57. 
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Brewarrina, K,S. W.; one fine specimen (W. W. Froggatt leg.}; 
ColL Froggatt. 

The species occupies an isolated position within the genus in 
regard to the shape of its wings. 

CfiRATOnEON, n.g. 

Body very stout. Abdomen much shorter than the hind wings. 
Vertex very raised. AntennsB almost fusiform. Legs short and 
very stout. Tarsi shorter than tibiae. Fifth tarsal joint the 
longest; first joint not so long as second and third united; fourth 
the shortest. !No spurs. Costal area in the forewings with two ^ 
row's of cells in its basal third. In fore wing, its arises at a level 
much before that of the cubital fork; in the hind wing, one cross¬ 
vein before origin of Rs. Veins 2A and 3 A separate; in the 
forewing, they are united with two cross-veins; in the hindwing, 
with one. Banksian line present in both pairs of wings; inter- 
cubital line distinct in the forewing. 

Genotype, Geratoleon hrevicornis^ n.sp. 

This genus is a very distinct one, easily recognised by the 
peculiar shape of the antennae; and by the nervature of the wings, 
which differs in many points from that in Austrogymnocnemia. 

Ceratoleon BRBVicoRNis, n.sp. (Plates x.-xi., figs.3, 3A). 

Head black. Labrum and clypeus yellowish. The strongly 
elevated vertex with several irregular yellowish spots. Palpi 
yellowish-brown, basal part of apical joint darker. Antennae 
black, fusiform, yellowish-annulated; basal joint short and stout, 
second joint somewhat smaller than first, third joint as long as 
first and second united, but very narrow at base, and thickened 
towards apex; the following joints several times broader than 
long. Pro thorax as long as broad, blackish, with a transverse 
furrow at one-third from the front margin, and with some 
yellowish-brown spots and streaks. Lateral margins with dark 
bristles. Meso- and metathorax blackish, with a few paler spots. 
Abdomen blackish, with a few whitish bristles hear its base. 
Legs short and stout. Hind- and intermediate-femora blackish- 
brown, fore-femora brown; all the femora with long whitish and 
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a few blackish bristles. Tibiae pale brown, with blackish bands 
and spots, especially the intermediate fore-ones, and with long 
white and black bristles, the hind tibiae only with black ones 
Tarsi blackish, once and one-half shorter than the tibiae. Fifth 
tarsal joint the longest, as long as fourth and third united: 
second joint a little longer than third, and first a little longer 
than second. 

Wings with rather obtuse and rounded apex. Nervature in 
the forewing whitish, dark brownish-banded: most of the cross¬ 
veins brownish-shaded, especially three in the radial area. In 
\ the subcostal area, in front of the three last-named cross-veins, 
a short dark streak; nearer to the base of the same area, a longer 
dark streak. Pterostigma blackish; a blackish streak near the 
tip of M and Cu^ and on the hind-margin ^here IA and Cug 
’ unite. Many of the veins along the hind-margin with small 
dark dots. Most of the nervures in the hindwings blackish, 
especially in the front and apical part. Pterostigma, a small 
spot nearer to the apex of the wing, and a larger one, opposite 
to the pterostigma, blackish; the latter with a dark shadow 
extending to the hind-margin of the wing. 

Length of forewing, 17-18 mm.; of hind wing, 14-15 mm. 

Brewarrina, N.S.W.; one female specimen (type), 1914 (W. 
W. Froggatt leg.); Coll. Froggatt. Narromine, one 

specimen [abdomen and antennae lost], 1905 (W. W. Froggatt 
leg.); Coll. Esben-Petersen. 

Alloformicalkon. 

m 

Esben-Petersen, Proc. Linn. Soc. N. S, Wales, 1915, p,69. 

Allopormioaleon canipeons. (Plate xi., fig.4). 

Formicaho canifrom Navas, E-evista d. 1. Real Acad, d, Gienc., 
Madrid, p.473, % 5,1914. 

This species was described from a specimen (Mus. Vienna) 
with no other statement of locality than Australia. The face of 
the insect is covered with a dense whitish pilosity, and, in the 
bind wing, it has two cross-veins before the origin of Rs. 
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One specimen from New South Wales (W. W. Froggatt leg.); 
Coll. Froggatt. 

Tribe Mymeleonini. 

MYRMELBON. 

Linne, Syst. Nat., xii., p.913, 1767. 

Mybmbleon nigromarginatus, n.sp. (Plate xi., fig.5). 

Brownish-yellow. Clypeus, labrum, gense and palpi brownish- 
yellow; face below, between and above the antennse brownish- 
black. Hind part of vertex yellowish, with a longitudinal, 
median, black streak. Antennse brownish-black, the antennal 
insertions yellowish-margined. Prothorax almost as long as 
broad, brownish-yellow, with rounded front angles, and with a 
narrow, longitudinal, median, brownish-black streak; one-third 
from front margin, a transverse furrow. Mesothorax brownish- 
yellow; in front with a triangular, brownish-black, median spot; 
and, at each side, in front of the base of the fore wings, a brown¬ 
ish-black spot. Metatborax with a smaller spot at each side in 
front of the base of the hindwings. Underside of thorax 
brownish-yellow, with a few brownish-black spots. Abdomen 
brownish-yellow, with a brown and rather broad, longitudinal, 
median streak above, and with the apical half of each segment 
j»ale brown below. Thorax and abdomen with rather long and 
whitish bail's. Legs brownish-yellow. Fore-femora dorsally 
with a dark brown spot at the tip; intermediate-femora with a 
dark brown longitudinal streak in front; bind-femora with a 
broad blackish band near the tip; hind-tibise with a narrow 
blackish streak ventrally. Tip of tibiae and tarsal joints faintly 
brownish-coloured. Wings with a yellowish tinge, and with a 
yellowish nervature, the margin of the wings, with the exception 
of the basal fourth to one-third, dark brown to blackish. Ptcro- 
stigma in the forew ing with a faintly greyish-yellow tinge; in 
the hind wing, hardly indicated. 

Body, 35 mm.; forewing, 33 mm.; hind wing, 29 mm. 

One specimen from West Australia; 20/xii./02 (W. W. 
Froggatt leg.); Coll. Froggatt. 
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Myrmbleon LOWERI. 

Tillyard, Proc. Linn. Soc. N. S. Wales, 1916, p.65. 

Brewarrina, N.S.W.; a fine male specimen (W. W. Froggatt 
leg.); Ooli. Froggatt. 

In the male, the appendages are rather long, yellowish, pro¬ 
vided with long, black bristles; their tips somewhat curved. 

Aeanthaelisini. 

C O S I N A. 

Navas, Broteria, Braga, p.47, 1912. 

In my “Australian Neuroptera,” Part ii., p.58, 1915, I ex¬ 
pressed some doubt with regard to the validity of the Kavasian 
genus Cosina. I have since altered my opinion concerning this 
question, Cosina may be regarded as a good and distinct genus, 
the main characters of it being the oblong wings, the dense 
reticulation, and the great number of cross-veins before the 
origin of Rs in the hind wing (i.e., Rs arises further out than in 
the other genera of the Tribe). 

OoSINA MACLACHLANI. 

Weele, Notes Leyden Museum, p.210, 1904. 

One female specimen from Queensland, 20/xii./1912 (W. W. 
Froggatt leg.). 

This species is the type of the genus. Acanth. annidata Esb.- 
Peters., should also be placed in the genus. 

NYMPHIDJB. 

Nbsydrion fuscom. 

Gerstaecker, Mitth. naturw. Yerein fiir Neuvorpom. und 
Riigen, p.48, 1884; Esben-Petersen, Proc. Linn. Soc. N. S. 
Wales, 1914, p.638, PL Ixxii., fig.3. 

Mackay, Queensland; one specimen of this very rare insect, 
1905 (Turner leg.); Coil. Froggatt. 

Mtiodactylus osmyloides.* 

Brauer, Yerhandl. k.-k. zool.-bot. Gesell., W'ien, 1866, p.991. 

* I can not follow Handlirsch in regarding Myiodcbctyliis and Osmylopa 
as forming a family Myiodaciylidve. Although these genera in several 
points differ from the true N 3 rmphid genera, in the form of the wings, 
the absence of spurs, etc., I think it is the most natural arrangement to 
place them in the S'yuiphidftr. 
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Thursday Island: one example of this rare insect, originally 
described from a specimen (Vienna Mus.) from Moreton Bay. 
It agrees very well with the description and figure given by 
Brauer. 

Myiodactylus roseistigma, n.sp. (Plate xii., hg.6). 

Head yellowish-green; clypeus blackish-brown in front, becom¬ 
ing reddish towards base. Palpi yellowish-green. On the 
vertex from the base of the antennae, and on the pro- and meso- 
thorax a median, pale purple-red streak. Antennae yellowish- 
red with a purplish tinge, especially on the dorsum. Between 
each antenna and the eyes, a reddish-brown spot. Thorax 
yeilowish-gr^n, with the exception of the mentioned median 
streak. Abdomen pale yellowish-brown, some of the apical seg¬ 
ments with a purple-red, median streak above, and a few lateral 
yellowish spots (the colour of the abdomen probably changed by 
drying). Legs yellowish-green. Body and legs with long, pale 
piiosity. 

Wings very broad, and with an acute, parabolic apex. Mem¬ 
brane hyaline; nervature pale green, and with long, pale hairs. 
In the fore wing, the costal and apical areas are very broad; 
some of the cross-veins before the pterostigma forked once or 
twice, behind the pterostigma all cross-veins are fork^, once, 
twice, or thrice. In the subcostal area, a number of complete 
or incomplete cross-veins. Near the base of Sc in the forewing, 
a sooty-black spot. Some of the costal cross-veins in the fore- 
wing with sooty-black spots at their forks. The cross-vein 
between R and Rs below the pterostigma blackish-brown. At 
the origins of the first six branches from Rs, a small dark spot. 
The cross-vein at the end of Mj, Cu^, and Gu^ blackish-shaded. 
The four or five cross-veins in the gradate series just below the 
tip of R blackish and blackish-shaded. A few cross-veins in the 
disc are faintly blackish-shaded. In the apical area, a few of 
the forkings are blackish. In the hindwing, no marked cross¬ 
vein, with the exception of a few forkings in the apical area. 
Pterostigma distinct and red; where it touches Sc, the red 
colour is changed to a sooty-hlack. 
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Length of fore wing, 23 mm.; that of hindwing, 21-5 mm. 

Cape York, Queensland; one specimen (Elgner leg.}; Coll. 
Froggatt. Darnley, Cape York, Queensland; one specimen; Coll, 
Tillyard. Type in Coll. Froggatt; cotype in Coll. Tillyard. 

OSMYLOPS. 

Banks, Trans. Amer. Ent. Soc., 1913, p,214. 

This genus was established by Banks, with Myiodcbctylus 
plcbcidus Gerstaecker (Mitth. naturw. Ver. Neuvorpom. u. Kiigen, 
p.49, 1884) as genotype. 

OsMYLOPs SEJDNCTUS. (Plate xii., figs.7-7A), 

Nymphes sejumtus Walker, Cat. Neur. Ins. Brit. Mus., p.230, 
1853; MacLachlan, Journ. Linn. Soc. London, Zoology, ix., 
p,263, 1867. 

I have seen a male specimen, collected at Hornsby; 2/xi./1912 
(Coll. Tillyard), of what I consider to be WalkeFs above-named 
species. The specimen agrees very well with the re-description 
given by MacLachlan. I give here a photo of the wings, and 
figures of the anal appendages, 

OSMYLOPS AEMATUS. 

Myiodactyhji^ MacLachlan, Journ. Linn. Soc. London, 

Zoology, ix., p.264, 1867. 

In Ent. Mo. Mag., xiv., pp.85-86, 1877-78, MacLachlan 
mentions that M. csrmalus and s^unctm are possibly different 
sex^ of one species. In my collection, I have a male specimen 
from New South Wales, 1906, of what I consider to be AT. 
armatus. The specimen is different from the foregoing specimen. 

OSMYLID^. 

CONCHYLOSMYLUS TRiSERiATus. (Plate xiii., fig.8). 
SpUosmylvs t^'iseriaius Banks, Trans. Amer. Ent. Soc., p.214, 
1913. 

The type-specimen {^) of this species is from Herberton, 
Queensland (Coll. Banks), Present is a fine specimen from 
Stannary Hills, Queensland, 1905 (Brown leg.); Coll, Froggatt. 
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I place the species provisionally in Coiichylosrtiylus Kriiger 
UStett. ent. Zeit., p.20, 1914),although I can see that the species 
is not totally covered by the generic characters; but it seems to 
me that it is better placed in this genus than in S^nlosmyluB 
frestr. by Kriiger). 

BEEOTHID-^. 

Berotha keubopunctata, n.sp. (Plate xiii., fig.9). 

Head reddish-yellow; palpi darker: vertex with small brown¬ 
ish-red dots. Antennse brownish-yellow, basal Joints yellowish, 
stout, long, cylindrical, almost as long as second, third, and 
fourth Joints united. Prothorax once and one-half as broad as 
long, with rounded front angles, with many small reddish-brown 
dots, and a larger oblong dark streak parallel and near to 
the lateral margins; a median line along prothorax and vertex 
clear yellowish. Meso- and metathorax yellowish, "with greyish- 
brown spots. Sides of thorax greyish-brown, with yellowish 
streaks and spots. Abdomen [shrivelled and destroyed] yellow- 
ish(]). Thdrax and abdomen with long, dark bristles. Male 
appendages of the same shape, and held in the same position as 
in the other species of the genus. Legs yellowish, with brown 
bands and spots. Forewings with a yellowish tinge, hindwings 
almost hyaline. In the forewings, all the longitudinal nervures 
are yellowish, brownish-spotted, the cross-veins browmish-black 
and shaded. In the hind wing, the longitudinal nervures are 
yellowish, but the apical part of the branches from Rs are 
brownish. The cross-veins (only few in number) in the disc, 
and all the cross-veins in the pterostigmatic area brownish. 
Cross-veins in the costal area of forewing forked, and with two 
or three branches. 

Brewarrina, N.S.W.;one male specimen, 1914(W.W. Froggatt 
leg.); Coll. Froggatt. 

Besides this species, one more is known from Australia, viz., 
B. rufa Navas, from Queensland. The two species may be 
separated thus :— 

Nervures without dark spots. Hind-margin of forewings strongly ex¬ 
cavate at apex. Radial area in forewings with four cross-veins. 
Fore^^ ing, 13 mm.; hindwing, 11 mm.... rufa. 
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Nei’vures of forewing with dark spots. Hindmargin of forewing hardly 
excavate at apex. Radial ai-ea in forewing with two cross-veins.... 

. newopiviictata. 


CHRYSOPTB^. 

D I c T Y 0 c H It y s A, n.gen. 

Antennae longer than forewings. Costal area rather broad in 
the forewing, but gradually narrowed towards pterostigma. 
Subcostal area broad in its basal fourth. The cross-vein 
between Sc and R placed a little before origin of Rs. M forks 
regularly, and its branches do not coalesce as in Chrysopa^ nor 
form cellules as in Nothochrysa, M forks behind the origin of 
Rs. Cu forks a little further out than the cross-veins between M 
and the stem of Cu. In the bindwing, the costal and subcostal 
areas are of the usual form, In tbe discal area of the fore- and 
bind wings, all the cells are of hexagonal form. No series of 
gradate cross-veins. No forks along the apex of wings. 

Genotype, Bictyochrym fuha^ n.sp. % 

This genus is a very interesting one, especially with regard to 
the peculiar and unusual nervature of the wings. 

Dicjtyochrtsa fulva, n.sp. (Plate xiiL, fig. 10). 

Head fulvous Palpi brown. Vertex with a short, narrow, 
dark, transverse streak above the antennae, Antennae fulvous 
at base, blackish at the tip; basal joint very stout. Prothorax 
fulvous, almost as long as broad, and with rounded front angles. 
A very narrow, longitudinal, dark, median streak, not reaching 
the hind-margin; and a narrow, lateral one in the middle between 
the median streak and tbe side-margins, and of the same length 
as the median on^. Along the lateral margins, an indistinct 
dark streak, Mesothorax fulvous. Metathorax brown, its 
scutellum fulvous. Sides of thorax fulvous, with brownish spots 
and streaks. Abdomen [somewhat shrivelled in the specimen] 
castaneous at base, paler towards apex. Legs fulvous. Hind- 
femora brown in their apical parts: fore- and intermediate-tibiae 
darker on their upper side, and hind-tibiae with a dark band at 
apex. Tarsal Joints pale brownish. First tarsal joint as long 
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as second and third united, and equal to fifth, which is rather 
broad, almost cordiform. Second joint a little longer than third, 
which is equal to fourth. Claws simple, and somewhat curved 
at apex. 

Apex of wings elliptical. Kervature dark brown. C, Sc, and 
R yellowish for about their whole length; the other nervures 
yellowish between base of wings and the origin of Bs or the fork 
of M. Pterostigma dark reddish-brown, long and very distinct: 
in the ptei*ostigmatic area, Cu bent somewhat outwards. Mem¬ 
brane of the wings hyaline, at base strongly yellowish, especially 
in the fore wings. Nervures with short, blackish hairs. 

Length of fore wing, 17 mm.; of hind wing, 15mm. 

Queensland; one specimen; Coil. Froggatt. 

N 0 T H O C H K y S A. 

MacLachlan, ’Frans. Ent. Soc. London, 1868, p.l95. 

Nothocheysa ghloeomelas. 

Girard, Ann. Soc. Ent. France, 1862, p.607. 

In “Australian Neuroptera,” Part L, I mentioned two speci¬ 
mens of this species from the Solomon Islands. In the material 
at hand, one specimen is present from Larnley Island, Queens¬ 
land, 1910 {W. W. Froggatt leg.); Coll. Froggatt. 

Nothochrysa insignata. 

Navas, Ann. Soc. scient. Bruxelles, 1914, p.323. 

Mackay, Queensland; one specimen, 1905 (Turner leg.); Coll. 
Froggatt, Navas has described the species on specimens from 
Queensland, and from Hermansburg, Central Australia. 

Nothochrysa nigrinkrvis, n.sp. (Plate xiv., figs. 11, liA). 

Head, thorax, and abdomen yellowish. Tip of apical joint of 
labial and maxillary palpi brownish. At each side of the clypeus, 
a brownish spot; and below each antenna, but near to the eye- 
margins, a greyish-brown, short, transverse streak. Vertex 
with a Y-shaped black figure. Antennae at least as long as the 
wings, pale brown at batse, and becoming dark brown at apex 
basal joint very stout and yellowish. Prothorax about twice as 
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bruad as long, with rounded front angles, and with blackish 
front and lateral margins: two black, irregular, oblique streaks 
on its disc. Mesothorax with ten small black spots, and meta- 
thorax with four small ones. The hind-borders of each abdominal 
segment narrowly blackish-marginate dorsal ly; some of the seg¬ 
ments with indistinct and irregular brownish spots dorsally. 
Legs greyish-yellow. The nervature of wings more or less 
brownish-black. Sc and in the forewing, and 0, Sc, and R 
in the hindwing, yellowish. Ptei’ostigma indistinct, greyish- 
yellow. 

Length of forewing, 14 mm.; of hind wing, 12 mm. 

Brewarrina, N.S.W.; one specimen, 1914 (W. W. Froggatt 
leg.); Coll. Froggatt. 

Cheysopa. 

Leach, Edinb. EncycL, p.l38, 1810. 

Ohrysopa rambuki. 

Schneider, Symbolse, etc., p.l07, tab. 34, 1851. 

Wagga, N.S.W.; one specimen: 7/xi./1899 (W. W, Froggatt 
leg.); Coll. Froggatt. 


Chrysopa signata. 

Schneider, Symbolse, etc., p 109, tab. 36, 1851. 

Kenthurst, N.S.W.; one specimen; 9/x./l 903 (W. W. Froggatt 
leg.); Coll. Froggatt. 

Chrysopa extranea, n.sp. (Plates xiv.-xv , figs. 12-12 A). 

Rufous. Apical joint of maxillary palpi blackish at base. 
Face yellowish; clypeus with a darker spot on its middle part. 
A short, black streak between the antennse, which are reddish- 
yellow at base [the greater part of the antennse wanting]: basal 
joint very stout. Prothorax rufous, twice as broad as long, with 
an irregular black streak pear each lateral margin: on its disc, 
two narrow, black streaks, forming an abrupt, longitudinal, 
median streak; a small dark spot at each side of the median 
streak. Meso- and metathorax rufous, "with some black spots. 
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Abdomen rufous. Legs reddish-yellow. Membrane of wings 
hyaline. Longitudinal nervures yellowish to palebrowm; base 
of Rs and fork of M darker; cross-veins dark brown. M 2 
coalesces with Mi, and a triangular cell is formed by these two 
veins; first cross-vein between Rs and Mj joins Mj at the apical 
end of the triangular cell. Pterostigma greyish-yellow% rather 
indistinct. 

Length of forewing, 23 mm.; of hind wing, 20 mm. 

Colo Yale, N.S.W.; one specimen. 1902 (R. Corrie leg.); Coll. 
Proggatt. 

I have placed this interesting species in the genus Chrysopa, 
although the nervature of the wings suggests some resemblance 
to the genus Lmcochrysa, from America; but as the antennae are 
defective, it may be best to wait, for a definite fixation of posi¬ 
tion, until more material is available. 

MANTISPIBAB. 

Eu C L I M A C l A. 

Enderlein, Stett. ent, Zeit., p.362,1910. 

Euclimacia flavicostata, n sp. (Plate xv., fig. 13). 

Head reddish-yellow. Labial and maxillary palpi yellowish- 
brown. Each of the antennal insertions circumscribed by a 
narrow black line, united with a blackish-brown, transverse 
streak in front of the antenna. Eyes bronze-green. Vertex 
smooth; the carina hardly indicated; face coarsely punctuate. 
Antenna short and thick, yellowish-red, 46-jointed, the joints 
short, and very broad. Prothorax yellowish-red, divided by a 
deep transverse groove about one-third from front margin. The 
front part a little broader than the distance between the eyes, 
and about twice as broad as the hind part, which is somewhat 
longer than broad. At each side of the transverse furrow a 
tubercle. Meso- and metathorax brownish-red: meso-and meta- 
seutellum a little paler. Abdomen brownish-red, a little darker 
ventfally and at the base. Legs reddish-bi*own, the fore-coxge a 
little darker. 
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Wings long and slender, with rather acute tips. The nerva- 
ture reddish-brown. The membrane hyaline, but along the 
front and apical part of the wings is found a strong brownish- 
yellow tinge, which also, in the forewing, occupies the basal 
part of the wing and the area between M and Cu\ Pterostigma 
reddish. 

Length of fore wing, 19 mm,; of hind wing, 1*6 mm. 

Cape York, Queensland: one specimen (H. Signer leg.); Coll. 
Tilly ard. 

This species has great likeness to Euclimacia nuchalis* Ger- 
staecker (Mitth. naturw. Yerein Neuvorp. u. Riigen, Bd. xvi., 
p.38, 1884), the type-specimen of which (in the Hamburg 
Museum) I have examined. In M. nuchalis, the femora and 
the coxae are blackish-brown. The transverse groove on the 
prothorax blackish; hind-border of prothorax, meso- and meta¬ 
thorax blackish-brown. Abdomen yellowish* red, ventrally almost 
blackish-brown, with the exception of the hind-margin of the 
apical segments, which is yellowish-red. The first dorsal seg¬ 
ment almost totally blackish-brown, the following three segments 
with blackish-brown front margin. 

Mantispa erythr^, (Plate xv., fig. 14). 

Brauer, Abh. k,-k. zool.-bot. Gesell., Wien, Bd. xvii., p.506 
1867'. 

Euclimacia eryihrcca Stitz, Mitt. Zool. Mus. Berlin, p.42,1913. 

Two specimens of this species, from Brisbane, are placed in 
the Hamburg Museum, both specimens being designated as 
types. One of them also has a label as formerly belongingto the 
Mus. Godefifi:oy. I give a photo of one of the type-specimens. 

EXPLANATION OF PLATES X.-XV. 

Plate X. 

Fig.l.— Prt^ojfdectron MriaMhm, Photo. Coll. Froggatt. 

Fig.2.— Gymiiocjitmia mriegata Schn, Ph<^to. Coll. Esb.-Petersen. 

Fig.3.— Ceratoleoii hreticorms, n.gen. et n.sp. Photo. Coll. Froggajbt. 

* Endimacia forquata NaY«is, Mem. Real Acad. Ciene. y Art. Barce¬ 
lona, p.95, 1914, is the same as E, michalis Gerst. 
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Plate id. 

Mg.SA.~CeratoUm brericoniis. Figures of head and antennie. 

Fig.4.— AlloformicaJlecm canifrom KavAs Photo. Coll. Froggatt. 

Fig.5.— Myrmdton mgromargincUim, n.sp. Photo. Coll. Froggatt, 

Plate xii. 

Fig.6.— Myicdticti/luii rommtigma^ n.sp. Photo. Coll. Froggatt. 

Fig.T.—Walk. Photo. Coll. Tillyaid. 

Fig.TA .—OAmyiopA ii(>jimcfuA Walk. Figures of anal appendages. 

Plate xiii, 

Fig.8.— Cimchylofmiylm trimnoUm Banks. Photo. Coll. Froggatt. 

Fig.9.— Berotha neuropnnctaia, n.sp. Photo. Coll. Froggatt. 

Fig. 10.— Dietyochrym fid n.gQXi. Photo. Coll. Fi-oggatt. 

Plate XIV. 

Fig.il.— Xothoch^ysa nigrineriis, n.sp. Photo. Coll. Froggatt. 

Fig, 11 A.— Xoihochrysa iiignmrtvi. n.sp. Figure of head and prothorax. 
Fig. 12.— Chrysopa txtmnea^ n.sp. Photo, Coll. Froggatt. 

Plate XV. 

Fig i2A.— Ghrysopa extranea, n.sp. Figure of head and prothorax. 

Fig. 13.— Dmlimada fiavicmtata, n.sp. Photo. Coll. Tillyard. 

Fig. 14.— Mantispa frythreea Brauer. Photo of t3T>e-speeimen. Mus. 
Hamburg. 
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THE SINGLE CELL CULTIVATION OF YEAST. 

By R. GREia-SMiTH, D,Sc., Macleay Bacteriologist to the 

• Society. 

The method of isolating single cells of yeast by means of the 
pen, and growing them in tiny drops of nutrient fluid on cover- 
glasses in a moist chamber, as recommended by Paul Lindner, 
was a great advance upon the older gelatine process as practised 
by Hansen. The Lindner-method is in general use at the-pre¬ 
sent time. It has some disadvantages, however, as will be 
recognised when the method, which I am about to describe, has 
been tried. 

The pen acts by the capillary nature of its split, and it is a 
simple step to adopt a glass capillary, such as may be obtained 
by drawing out a heated piece of glass tubing until the tube is 
of the necessary bore. A four-inch piece of glass tubing of 4 mm. 
bore, heated in the bunsen flame until soft, and drawn out to 
about thirty inches, will furnish several suitable capillaries. 
The heating sterilises the glass, and the capillary is ready for 
use when broken or cut into short lengths of, say, five inches. 
It is better to cut the capillary with a fine file to ensure a clean 
cut. A broken end will not make a good contact with the 
cover-glass, when the yeast-suspension is spotted. If the hand 
is used to cut or break the tube, the capillary can be sterilised 
by passing it rapidly through the flame before using. 

The capillary is dipped into the suspension of yeast-cells, and 
inclined at an angle. The liquid rushes up the capillary but 
soon stops. The capillary is withdrawn, and 16 to 20 spots are 
dotted upon a sterile cover-glass, Just as in the Lindner-method. 
The size of the spot can be regulated by inclining the capillary 
more or less to the vertical, and by the duration of contact with 
the cover-glass. The aim is to have the spot of such a size as 
can be included in the field of the microscope. 


[Printed ofl:*, July 6th, 1917.] 
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Previous to spotting the cover-glass, the moist chamber has 
been prepared by passing a metal or glass ring, 1 cm. deep, 
through the flame, painting the lower end with vaseline, and 
placing it in the centre of a glass-slide. As the ring cools, the 
vaseline sets and forms a firm junction. In hot weather, the 
ring is dipped into solid beeswax, withdrawn with the adhering 
molten wax, and placed on the slide. The sterilisation of the 
slide is rarely necessary. A drop of water is introduced by 
means of a capillary pipette, such as is used in opsonic w'ork, 
and a clean cover-glass is flamed and placed upon the top of the 
ring. The chamber is taken as being sterile. The cover-glass 
is spotted with the yeast-suspension, the ring of the chamber is 
painted with vaseline, and the cover-glass inverted and pressed 
down. The preparation is then examined, and the drops con¬ 
taining a single cell noted. It is rarely necessaiy to examine 
the droplets before fixing the slide to th^ ring, when the method 
of preparing the suspension, which I am about to describe, is 
followed. 

The method is that used by Sir A. E. Wright* for the dilution 
of microbic fluids. A wide capillary pipette is prepared b}’ 
heating a six-inch length of glass-tubing of 4 mm. bore until 
soft, in the flame of a wing-attacbment of the bunsen, and draw¬ 
ing the whole to twelve inches. When cold, it is cut across the 
middle, and blind teats are attached to the broad ends of the 
two pipettes. The pipette is marked with a blue pencil at 1 
inch from the point. A more or less milky suspension of yeast- 
cells is drawn up to the mark, then an air-bubble is drawn up, 
then a length of sterile nutritive medium, such as wort, then 
another air-bubble followed by a length of medium. I bus we 
have an inch of the charge, of the first and second dilutions, 
each separated by an air-bubble. The second dilution is gently 
blown upon a sterile glass-slide, and is used for spotting the 
cover-glasses with the capiilary^. The remarkable point about this 
method of dilution is that, however opalescent the original sus¬ 
pension of cells may be, the second dilution contains them in so 
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distributed a condition that one cell can generally be found in 
every second drop. It is as if the cells had been counted auto¬ 
matically. There will naturally be limits to the method; I have 
not tried a yeast-paste, nor yet a very dilute suspension, but, 
with an ordinary opalescent suspension, my students have always 
been successful with the second dilution. 

It is sometimes advisable to break down the yeast-agglomer¬ 
ates by Wright’s method of breaking down bacterial clumps. A 
ball-pipette, drawn out to a capillary point and furnished with 
a strong rubber-bulb, is used for alternately sucking and blowing 
the suspension. This is followed by a gentle centrifugalisation, 
so that the heavier clumps are sedimented while the single cells 
remain in the fluid. 

When the single cells have produced a sufficient progeny, the 
cover-glass is removed, and the droplet touched with a capillary. 
The fluid runs up the tube with the yeast-cells and the capillary 
is then inserted into a flask of wort, and the end broken off. It 
is usual to pick up the capillary with sterile forceps, pass it 
rapidly through the flame, allow it to cool, touch the droplet, 
insert into the flask, and snap off the capillary with a pressure 
of the forceps against the side of the flask. 

The use of the capillary and the tube-method of dilution have 
been very successful in reducing the time occupied in preparing 
sins:le-cell cultures. 
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THE GEOLOGY AND. PETBOLOGY OE THE GREAT 
SERPENTINE BELT OF NEW SOUTH WALES. 

Part vi. A General Account of the Geology and Physio¬ 
graphy OP THE Western Slopes op New England. 

By W. N. Benson, D.Sc., B.A., F.G.S., Professor of Geology, 
University op Otago, N.2.; formerly Linnean Macleay 
Fellow op the Society in Geology. 

(Plates xviii.-xx.; and ten Text-figures.) 
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Preface. 

Though the presence of Carboniferous and Devonian rocks in 
the northern portion of the Serpentine Belt has been recognised 
for sixty years, very little was known till recently of their de¬ 
limitation, subdivision, and tectonic relationships. In the first 
of these articles, there is a brief statement of the subdivisions 
and tectonic structure of the Palaeozoic rocks, together with an 
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account of the later sedimentary rocks and the numerous igneous 
rocks. This was accompanied by a map and sections which are 
reproduced herewith [Plates xix. and xx.] (1, i.). In the third 
article (1, iii.), a detailed petrological description was given of 
most of the rock-types developed in the area; but, so far, no 
account has appeared of the field-observations upon which these 
general descriptions and map were based. The area is large (over 
1000 square miles), the survey was perforce rapid, and it was 
intended to revise it in more detail. But since work in other 
portions of the Serpentine Belt has confirmed the general cor¬ 
rectness of the conclusions reached, and has opened up so many 
new questions, for the solution of which there seems little evi¬ 
dence in the district between Manilla and Bingara, it has seemed 
best to publish the following account of the exploratory survey 
of that district, while detailed investigation will be confined, for 
some time, to the regions further to the south. 

Historical Introduction. 

The earliest references to this region are apparently Sir T. L. 
Mitchell’s brief notes on the trachytic ranges about Mount 
lindesay, near which he passed in the summer of 1831-2(2). 
Eleven years later, Dr. Leichhardt passed down the Horton 
River, noting the occurrence of Lepidodendron^ the crinoidal and 
brachiopod limestones, the Rocky Creek conglomerates, and 
describing the volcanic rocks of the Nandewar Mountains (3). 
The discovery of gold brought a rush to the Bingara district in 
1851, and Commissioner Bligh wrote a brief account (with map) 
of the geology of that neighbourhood in 1852(4). In the follow¬ 
ing year, the Rev. W. B. Clarke passed through the north-eastern 
and central parts of the region, noted most of the formations 
here described, and, in particular, recognised the similarity 
between the geology of Bingara and Nundle, and the probably 
Devonian age of the limestones at Bingai'a(5). In the same 
year, Stutchbury investigated the Horton River valley, and the 
I’egions west of it, obtaining a large fauna from the beds now 
considered to belong to the Carboniferous Burindi series, but 
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which he termed Devonian. He also recognised the occurrence 
of coal ill the Derra Derra Gap, west of Fallal, and desciibed the 
ti'achytes and basalts of the Nandewar Range. A sketch 
geological map accompanied the report (6). Considering the con¬ 
ditions of their work, the reports of Clarke and Btutchbury are 
remarkably accumte and comprehensive. 

In 1873, Professor Livereidge visited the then newly-dis¬ 
covered diamantiferous drift near Bingara, and described its 
minerological content (7). In 1876-7, Professor De Koninck 
described a number of* marine fossils from Fallal, probably from 
the beds discovered by Stutchbury. These he referred to the 
Carboniferous periodiSU In 1881, Mr. Pittman gave an account 
of the diamantiferous drifts of Bingara and the diatomaceous 
earth near Barraba, referring them to the Miocene period (9). 
Wilkinson repoited on the Bingara drifts in 1886(10); and 
Anderson carefully mapped them, as well as those near the 
junction of Copes Greek and the Gwydir River(11). He 
gave a general account of the geology of the Bingara district, 
the Paling Yard, Woods* Beef, and Tea-Tree Creek, together 
with a sketch map in 1887(i2). In 1891, Mr. Etheridge de- 
scriljed the Teitiary Drifts of Bingara(13), and Professor (then 
Geological Surveyor) Darid noted the occurrence of cinnabar, 
wdiere serpentine invades limestone near Bingara (14). The 
last-mentioned geologist, in 1893, suggested that the red jaspers 
of Bingara (and of Nundle) might be abyssal deposits (15); and, 
three years later, announced the pi*esence of radiolaria in them(l6), 
giving further particulars of the jaspers near Barmba in his 
classic paper of 1899(17). 

Mr. G. A. Stonier re-examined the Bingara diamond-field in 
1894, and added a most useful sketch map of the region between 
the Horton River and 'New England. He noted further in¬ 
stances of the Carboniferous marine fossils (18), and the presence 
of a plant, probably Ehctcopteris sp., in the Slaughterhouse Creek 
Range(18,19, 20), Mr. Pittman found further Carboniferous 
marine fossils at Rocky Ci-eek(23), and Tienioptfiris in the sand¬ 
stones of the Slaughterhouse Creek Range. Stonier noted the 
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unconformity between these sandstones and the underlying Car¬ 
boniferous rocks. He also described and mapped the neighbour¬ 
hood of Crow Mountain, and obtained, both there and at Bu- 
lindi, a furtber series of Carboniferous marine fossils. He con¬ 
cluded that the intrusion of serpentine at Crow Mountain was 
probably of Carboniferous age (21). He also discovered a series 
of Jurassic leaf-fossils in the sandstones of Warialda(22). 

Professor Judd described specimens of massive garnet-rock and 
picotite-rock obtained from Barrack Creek (2^), the former pro¬ 
bably analogous to a garnet-rock described, with other minerals 
from the Bingara district, by Mr. B. A. Porter (25), which the 
present wnter has shown to be a highly altered gabbro(l, iii.). 
Rev. J. Milne Curran described the garnetiferous basalt from 
Ruby Hill near Bingara (26), which locality was later studied in 
detail by Mr. Pittman in 1900; and the petrology of the remark¬ 
able series of eclogites and breccias he obtained there, was de¬ 
scribed by Mr. Card (28). The diatomaceous earth of Barraba 
was studied microscopically by Messrs. Card and Dun, who found 
Melosira and Spmhgilla to be present (29). Mr. Came briefly 
described the geology of Gulf Creek and adjacent cupriferous 
areas in 1899, and again in 1908(30). 

Mr. Andrews discussed the physiogi'aphy of the v hole region 
in 1903(32), and outlined the sequence of plutonic intrusions in 
j!:sew England in 1905(33). He briefly described the limestones 
of Bobby Whitlow and Warialda in 1908(34). Dr. Jensen, in 
1907, gave an account of the Naiidewar Mountains, with full 
petrological detail, and a geological map and section embracing 
the w'estern ptjriion of the area here considered (31). Mr. Harper, 
in 1909, ti-aced the Mesozoic sandstone around the foot of the 
Nandewar Ranges; and Mr. Came collected a series of Carbon¬ 
iferous marine fossils near Gmvesend, which were determined by 
Mr. Dun (36). In 1909, 1910, and 1913, Mr. Cotton studied the 
region around the junction of Cope's Creek with the Gw’ydii* 
River (35). 

The present ’writer’s observations w’ere made in 1911; a general 
statement of the stratigraphical succession, and a geological map 
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and sections were given in the first pai*t of this series in 1913(1). 
These are reproduced in the present article. Constant reference 
will be made to this first paper, and to the third part of the 
series, which deals with the petrology of the rocks collected. 

Stratigraphy and Tectonics. 

The sti-atigraphical succession in this region has been desciibed 
in previous papei’s(l). Briefly, it consists of (i.) the Devonian 
System, comprising (a) some possibly Lower Devonian phyllites 
and jaspers in the general complex known as the Eastern Series, 
Le., the rocks l 5 ?ing east of the Serpentine Line; (b) the Middle 
Devonian, Tamworth Series of radiolarian cherts, claystones, 
tuifs, breccias, and limestones occuning on the ISfamoi Biver and 
to the south and w'est of Bingara, and forming a great part of 
the Eastern Series; (c) the Baldwin Agglomei’ates (the lower 
portion of the Upper Devonian Series), w’hich form the central 
portion of the region mapped, and extend for eighty miles north 
and south, and fifteen miles east and west; and (d) the Upper 
Devonian, Banaba mudstones with interbedded tuifs, conglomer¬ 
ates, and, rarely, doleritic sills. The last three formations aie 
conformable one with the other, and are conformably overlain 
by (ii.) the Low^er Carboniferous System, consisting of (e) a 
lower series of marine mudstones and limestones, the Burindi 
mudstones; follow^ed by {./') the Rocky Creek Conglomerates 
with interbedded felsitic tufl*s and some felsites. The whole 
series has been folded by foi*ces thrasting from the east, which 
have pi*oduced close packed folds and much faulting in the 
eastern portion of the region, with the formation of one pre¬ 
eminent and continuous line of fault, into which has been 
injected an almost continuous mass of ultrabasic rock. West of 
this ‘‘Serpentine line,” the folding decreases in intensity, pass¬ 
ing frem isoclinal folds dipping steeply to the east, to mere 
undulations, more or less bi'oken by faults. This folding took 
place before Permo-Carboniferous times, and may have been con¬ 
tinued at intervals till near the close of the Permo-Carboniferous 
period, but died out before the deposition of the Upper Permo- 
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Carlx>iuferous Coal-Measures, which rest uiiconformably on the 
Rocky Creek conglomerates. Jui'assic(l) sandstones overlie these, 
and extend over the Devonian formations; and Tertiary gravels, 
clays, and diatomaceous eai*th follow, together with a complex 
seiies of alkaline lavas in the Kandewar Mountains, and much 
basalt, both there and elsewhere. 

With the exception of the Baldwin Agglomerates, and the 
dolerite-sills of the Barraba mudstones, all these formations have 
been noted by earlier writei*s; but their distribution, and strati- 
graphical relationships, and the tectonics of the district, were 
impeiiectly known. 

Regional Geology. 

In our discussion of the regional geology, it will be most con- 
\ enient to divide the area into a series of zones, each of which is 
characterised by a fairly uniform tectonic structure. These are: 
(i.) the Eastern Zone, consisting of the marginal poi*tion of the New 
England granites, and the highly disturbed complex east of the' 
>Serpentine Line; (ii.) the Sei’pentine Line; (iii.) the Near Western 
Zone, consisting chieliy of isoclinally folded Tamworth, Barraba, 
and Burindi rocks adjacent to the Sei'pentine Line; (iv.) the 
Middle Western Zone, chiefly consisting of a broken anticline of 
Baldwin Agglomerate and Ban-aba mudstone; (v.) the Far 
Western Zone, an undulatoiy but chiefly w-esterly dipping series 
of Barraba, Burindi, and Rocky Creek rocks; and (vi.) the Nan- 
dewar Mountains, consisting of Tertiary volcanic rocks. The 
distinction must be clearly made between the Nandewar Mount¬ 
ains and the Nandewar Range, which is merely the ridge 
between the Gwydir and Namoi River watersheds. 

i. The Eastern Zmie. 

We commence the description in the south. The Namoi 
River is confined to a gorge by a ridge of red jasper passing into 
jasperised slates and ferruginous phyllites, immediately west of 
the Serpentine Line, which crosses the river about fourteen 
miles above Manilla. Dykes of lamprophyre intersect this ridge 
(1, Pt. iii., p.698). East of the ridge, which is two miles wide, 
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is a depression occupied partly 
^ by the Old Mundowey Station 
i3 (and Ukoian on Hall's Creek), 
C ill which the rocks are phyll- 
jS ites, silicified tuffe, lenticular 
a masses o£ limestone, the two 

VjlJ 

latter apparently of Lower 
^ Middle Devonian age, a con- 
* glomerate, recalling conglom¬ 
erates occurring west of Nun- 
^ die, and a long band of ser- 
I pentine, which has a maximum 
^ ^ width of hal£-a-niile, and 
z i strikes due north, forming an 
^ ^ acute angle with the dii'ection 
of the main Serpentine Line. 
§ East of this low i*egion, the 
^ ^ land rises mpidly to a height 
^ £ of alx)ut 3600 feet. The face 
^ of the scalp is composed of an 
^ intimate inixtui*e of phyllites 
and jaspers, with prolmbly 
^ Middle Devonian banded 

o 

cherts and altered tuffs, 
^ broken by faults and much 
► S contorted. Alxive the scaip, 
? with its rugged valleys and 
waterfetlls, the land-sui-face is 
^ generally undulating, with 
poor outcrops of the same 
‘ ^ I types of rocks as formed the 
^ scarp. Two miles to the east, 
^ -f 

V o * Generalised Section from the 
^ New England Plateau through the 
Nandew'ar Mountains to the West¬ 
ern Plains. 


o 



230 GREAT SERPEXTINE-BELT OP KETT iSOUTH WALES, vi., 

is an acid granite, with small aggregates of touraialine. (See the 
eastern portion of Section 1, Plate xx.). 

On Yellow Rock Gully, eight miles north of the Namoi River, 
the Eastern Zone, immediately adjacent to the Serpentine Line, 
contains two small lenses of limestone with traces of fossils 
resembling Si/ringopora, and a dendroid Favosites, These pro¬ 
bably belong to the Middle Devonian Series. Between them 
and Crow Mountain, six miles further to the north, the Eastern 
Series, immediately adjacent iso the Serpentine Line, contains 
frequent occurrences of a spilitic tuff filled with fragments of 
limestone, like that which elsewhere represents the i^emingha 
limestone horizon (1, Pt. v., p.553). 

East of Crow Mountain, which consists of i-ed Jasper, there is 
a gentle slope leading up on to the New England plateau. The 
rocks are chiefly indurated claystones and phyllite, with altered 
tuffs and a large amount of sheared and often vesicular spilite. 
Near the mountain ai-e several narrow bands of serpentine. At 
the head of Eumur Creek, five miles east of the mountain, is a 
lens of limestone, 800 yards long, and 50 yards wide, associated 
with altered tuff. It is doubtless a continuation of the Middle 
Devonian (Nemingha ?) limestone of the Mundowey region. The 
rocks developed east of Woods’ Reef, within three miles of the 
serpentine, are similar to those at Ciow Mountain. 

Stonier has recorded the presence of Tertiary gravels, which 
commence at the head of Back Creek, south-east of Crow Mount¬ 
ain, and pass across the Serpentine Line through the low gap 
south of the mountain (21), and similar gravels occur south of 
Woods’ Reef. These are further discussed below (pp.240, 275). 

Twenty pailes to the north of Woods’ Reef, a traverse was 
made from the serpentine eastward through Gulf Creek. Adja¬ 
cent to the serpentine are two small bands of ciystalline lime¬ 
stone formerly used for flux, of which an analysis has been given 
(1, Pt. hi., p.712). East of them is a zone of Jasper and phyllite 
with abundant quartz-veins, forming the usual ridge east of the 
serpentine. On the eastern slope of this is the Gulf Creek Mine^ 
described by Mr. Came (30), and consisting of three lodes of 
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cupriferous pyrites aud bornite in Jasper and phyllite, invaded 
by masses of serpentine and veins of quartz. Tbe whole ore-body 
dips steeply to the east, and gives evidences of considerable 
faulting and pressure. 

Following down Gulf Creek to the north-east of the mine, the 
jaspers of the eastern series ai*e banded and more like the cherts 
of Tamwoi-th. They contain abundant radiolarian casts. The 
dip is steep to the east, but rather contorted. The creek falls 
mpidly, breaking into cascades over resistant bars of quartz. 
Between two and three miles from the mine, the slope gives 
place to a flat step about a mile wide. Here a large amount of 
spilite occurs together with intrusive dolerite, while bedded chert 
and tufl* with limestone-fragments (the Nemingha horizon ?) are 
also present (in Portion 17, Parish Capel). From here, the 
sti*eam plunges over a bar of red jasper into the narrow gorge 
known as The Gulf,*’ from which it issues on to the floor of 
Keera Benkungsfeld. 

The jaspers and phyllites of the Eastern Zone have been fol¬ 
lowed all the way from Gulf Creek to Bingara, and form a con¬ 
tinuous ridge beside the serpentine. Near Upper Bingara, 
Anderson noted the <x;currence of a small mass of basalt over¬ 
lying Tertiary drift on this ridge (19). Gouron Gouroii Creek, 
after flowing through a mature upper valley on the gabbros, 
strikes north at Upj>er Bingam through the Eastern Series, pass¬ 
ing down through a great gorge opening on to the Keera 
Senkiingsfeld. Fuither north, Boiah Creek has a similar 
0001 * 80 . Near the point where it leaves the serpentine, is a mass 
of poi*pliyritic spilite described previously (1, Pt. iii., p.GflS), and 
adjacent thereto, in a disused mine-shaft by the 5-Mile Peg on 
the Upper Bingara Bridle Track, is a strongly chloritic tufl* and 
a very sodic albite-dolerite, of wdiich an analysis has been given 
(ibid,^ pp.667 and 704). 

Following down this tmck, one passes the occurrence of 
cinnabar described by Professor David (14). Here the sei*pentine 
opens out into sevei-al northwai-d-pointing fingei*s, between which, 
the rocks, which seem to be almost entirely Middle Devonian, 
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are considerably altered. Tlic liuiestoiio, invaded by the sei*'- 
pentiiui, lias been strongly inetaiiiurpliosed, and (Professor David 
tliinks) in part absorbed by iicridoiite-inagina. Adjaccnit to 
it, are some of the liiuestoiie-bcaring spilitic tnfls, like thos(i in 
the Nemingha horizon. A (jiiartcr of a mile to the south of 
here, the limestone contains traces of a cyathophylloid coral, and 
some unrecognisable brachiopods; beyond this i^in Poi'tion 184, 
J-Jingara) it has become very schistose. 

Passing up the Gwydir Hivur, the iirst few miles lie in a gorge 
cut in phyllites, altered tuffs and jaspers, which Professor David 
found to be radiolarian(16,17); but beyond the junction of (hniron 
Goiiron CJreek, the banks of the river become low, and a great 
lowland extends far to the south, on which are low ridg(\s of jasper, 
and low undulating hills of Tertiary drift capiied witli basalt. 
►Somewhat higher jasper-hills occur further east at Kccra vStation, 
and, beyond these, rises the granitic region near Gopeton described 
by Anderson (11) and Cotton(37). North of the Gwydir Uiver, 
near the junction of tlie Gouron Gouron Ci-eek, and again two 
miles north-west of Keera, are small, lenticular masses of lime¬ 
stone (according to local report). Tliis area of lowland sur¬ 
rounded by hills has been termed the Keera Senkungsfeld(37). 
(See also p.273). 

Between Ihngara and Warialda, very little study has been 
made of the Eastern Series. Netir Myall Greek, east of ih(‘< 
serpentine, are large, pink lenses of limestone like those of the- 
Nemingha horizon; but, two miles further noi'th, the limestone 
has returned to the west of the serpentine, and continues thus 
to Warialda. At Oakey Creek (Mr. Hamilton’s property), very 
little jasper occurs cast of the serpentine, tlie rocks being chiefly 
indurated claystone. North of Kelly’s (hilly, the Series dis¬ 
appears beneath Jurassic('l) sandstones in which Stonier found 
Alethopteris^ UrachyphyllmyL^ and Phi/U(fpt(irlH{22)* Near 
Warialda, these sandstones pass into arenaceous conglomerates 
and arkoses, which contain pebbles of black jasper and (piartz. 
The current-bedding is well marked, and, in the small region 
studied, has an inclination predominantly to the north-west. 
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No graphite-flakefi wei'e observed, such as are commonly present 
in tlie Hawkesbury Sandstone. To the east, the sandstones 
lie on the eroded surface of the granites, from which they were 
in large measure derived. To the south-east, they are overlain 
by basalts. (See Plate xix.). 

The boundary of the granites which form the easteim margin 
of tlie Eastern Series was, in part, based upon information 
obtained from tlie State Geological Survey, in part from obser¬ 
vations of Mr, I). Porter and others. The writer has studied 
these granites near the Namoi River only. 

ii. The. Berimitino. Line. 

• This has been defined as the well marked line* of fault which 
separates the Eastern Series from the formations to the west, 
and is generally occupied by a band of serpentine of varying 
width. No serpentine occurs on the Namoi River, but a narrow 
strip may be seen two miles to the north. Eight miles north of 
the river, it occurs again, and may be traced thence up a branch 
of Yellow Rock Greek. In Portion 42, Parish of Welsh, there 
occurs, within the serpentine, an oval patch, about forty feet long 
and twenty feet wide, of a peculiar rock containing, in a white 
granular matrix of clinozoisite and zoisite, muscovite and oligo- 
clase, long grecui masses <)f clilorite-spherulites that are probably 
pseiidomorphous after hornblende or augite. Possibly this is a 
highly altered gabbro-pegmatite. (See. 1, Pt. iii., pp,721-2). 

North of this, there are massive and schistose serpentines, 
with small patches of enstatiie-rock and anorthosite. The western 
side of the serpentine is transformed into a mixture of siliceous 
sinter, magnesite and siderilc with more or less hiematite, which 
will be given the viny useful miners’ term, “serpentine-gossan,” 
in succc'eding i)arts of this paper. Tt has often a marked relief. 

Between Yellow Rock Greek and Grow Mountain, the land- 
surface is almost Hat, and the serpentine is not clearly developed. 
Its place is taken by a little serpentine-gossan, and there are 
also small dykes of dolerite of a type which generally occurs 
with serpentine in the northern portion of the Serpentine Belt, 
(See 1, Pt. iii., pp.688-9). They are particularly abundant in the 
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serpentine at Crow Mountain. North of Crow Mountain Creek, 
the serpentine commences to widen out. Where it crosses 
Eumur Creek, the western portion is a well marked zoin^. of 
serpentine-,ijfossan, here a beautiful Hosh-pink carbonate-rock with 
clear .ijfreen chalcedonic segregations(1, Pt. iii., p.678). The cross- 
section of the serpentine baiids, from west to oast, is approxi¬ 


mately as folloWvS:— 

Pink eai*bo)iated sei'pentine with limonitic l)ands... 20 yds. 

Massive and schistose bastite-serpentine. 100 ,, 

Altered dolerite (fine-grained and green). 20 ,, 

Highly silicified “Eastern''rooks. 50 ,, 

Cirey schistose serpentine . 100 ,, 

Silieified and contorted phjdlites. 100 ,, ♦ 

Black schistose serpentine. 0 ,, 

Vesicular lime-rock, etc. 4 ,, 


400 yds. 

A quarter of a mile south of Eumur Greek is a i*ouglily 
circular patch of coarsely crystalline albite-rock occurring in the 
sei’pentine(1, Pt. iii., p.69l). 

The serpentine gradually widens northwards near Woods’ 
Eeef, where it i>s two miles wide, and splits into two great lobes 
as shown in the map. One is crossed by Ironbark Creek in a 
deep gorge. The rock is chiefly schistose and bastite-serpentine, 
with occasional dykes of peculiarly altered dolerite(1, Pt. iii., 
p.690). East of Woods’ Reef, and again east of Crow Mountain, 
are small parallel sills of serpentine. In the serpentine on 
Ironbark Greek, Porter has noted the occurx’eiice of a vein of 
garnet with vesuvianite (25). The mapping of the Crow Mountain 
serpentine is a modification of Stonier’s map of 1896(21); that of 
Woods’ Reef is a modification of {^ittmau’s unpublished map of 
1881(9), for the use of which J am indebted to the Geological 
Survey, 

North of Ironbark Creek, there is no serpentine for three miles. 
It commences again at the old Paling Yard Diggings, which were 
described briefly by Anderson in 1888(12). It is composed of 
schistose serpentine to the south, but reaching the Paling Yard 
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it becomes three-quarters of a mile wide and contains much 
gabbro. This belt occupies an opening between the jasper-hills 
to the east and the Bui*indi('?) tuffs to the west. Its door is 
thinly covered with Tertiax'y('?) auriferous drift. The serpentine 
and gabbro are a good deal altered, some quartz-veins have been 
developed, and, in places, the gabbro is impregnated with pyritCwS. 
xVbout half a mile east of the old station-building is a most inter¬ 
esting occurrence of chromite.* A circular area, roughly five 
yards in diameter, is full of .spherical segregations of very minute 
chromite-cubes, set in a matrix of green chlorite and serpentine 
with the chromiferous chlorite kammererite (Seel, Pt. hi. p.681). 
On either side of this is a bar of amphibolite with very interest¬ 
ing characteristics. (See descriptions of M.B. 189 and 186,1, 
Pt. hi,, p.680). 

West of the serpentine is a bar of the usual serpentine-gossan, 
which may be traced for some distance to the north. The belt 
widens in this direction. Along its western side, schistose 
serpentine is the predominant rock, with a thin “gossany'^ 
margin, but, to the east, gabbro predominates, with bars of 
schistose serpentine, and massive, or poikilitic bastite-serpentine. 
This forms a great bulge to the east, and is bordered by the 
jasper-hills. Its well matured surface slopes gradually eastward 
to the Forrest Creek System. Northward, the area slopes rapidly 
down into Little Plains Creek, which escapes through a gap in 
the hard tuff ridge to the west. Here is an interesting 
igneous complex of gabbro and serpentine worthy of further 
study. The noi'thern end of the mass is mostly massive bastite- 
serpentine, with a brown weathering surface and marked relief. 
The western side and southern portion are schistose, often with 
large massive kernels perhaps two yards in diameter, while 
within the mass are bands of massive and schistose serpentine. 
The eucrite-gabbro and anorthosite [the ‘‘diorite” of Anderson(l2)] 
is largely gneissic (a Huxional structure having been impressed 
upon it during consolidation), and has been altered mineralogi- 

* The Mineralogioal Museum iu the University of Zurich contains an 
analogous specimen from the Ural Mountains. 
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cally to a varying degree(1, Pt. iii., pp.r)8r)-6). The mass is 
invaded by dolerite in a few places. It pinches out to the north, 
but may be traced by “gossany” outcrops over the hill till it 
commences again by Oakey Creek, and continues, with larg<^, but 
varying width, to Hall’s Creek. 

North of Hall’s Creek, tlie bolt becomes very wide, with a very 
well-marked western margin of serpentine-gossan rising into the 
prominent peak known as Red Rock. East of this is a wide 
zone of schistose serpentine and a large amount of enstatite- 
rock(l, Pt. iii., p.680). Eavst again is a zone of massive bastite- 
serpentine, rising into a well-marked ridge, followed by more 
foliated rocks. There seems to be a bar of serpentine striking off 
up Hall’s Creek to the north-east, but this is not certain. 

An interesting botanical point may here be noted. The 
abundance of grass-trees (Xanthorrhim) on the massive bastito- 
serpentino stands in marked contrast to their comparativ(^ 
scarcity on the foliated rook and the adjacent eastern i‘ocks. 
This has been noted wherever well-marked arcias of massive 
serpentine occur, and is specially marked on the Little Plain. 

In the serpentine near Hall’s Creek occurred the only mass oi: 
noiimeaite yet recorded in New South Wales. Odicial analys(*s 
show it to contain 13*29 per cent, of NiO, and 1*32 per cent, of 
CoO(38). 

Northwards, gabbros commence again, very easily decomposed, 
and forming a wide, open tiat enclosed between the jasper-ridge 
to the east, and the well-marked ridge of massive bastito-ser- 
pentine to the west; while, beyond the western side of this, the 
ridge plunges down steeply into the valley of Hall’s Crtiek. This 
open flat valley on the gabbro narrow.s northwards to tins almost 
dcvscrted village of Upper Bingara, once a productive gold-mining 
camp. This was described by Anderson in 1888(12). As at 
thi^ Paling Yax*d, thej’o is a largt^ amount of lluxion-striH'.ture 
among the gabbros, which are here quite coarse-grained, and 
often highly altered (1, Pt. iii., pp.684-687). The gold oceurr<,‘(l 
ill patchy “bonanzas” in reefs in the gabbro and scrpcuitine, and 
in the shallow alluvium covering the valley-floor. 
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N'orth of thi«, Gouron Gouron Creek, which flows tlii*ou,n*]i 
Upper Bingara, turns eastwards down through the Eastern 
Series to the Keera Senkungsfeld, just in time to prevent its 
capture by the head of Barrack Creek. This flows to the nortli- 
<‘ast, traversing the serpentine diagonally and exposing a section, 
ft>ur miles loi\g, of alternating massive and schistose serpentine, 
standing out in rounded hillsides, or long crenellated ridges. 

The bridle-track northwards from Upper Bingara leads on to 
the Eastern Series, passing the old Mount Everest copper-mine. 
Four miles north, a gabbro mass occurs, similar to that at Upper 
Bingara. At the northern end of this mass, some very interest- 
ing types of altered gabbro, some almost completely changed to 
garnet (rodingite), have been obtained (1^ Pt. iii., p.686). The 
same structure prevails as to the south—a wide, open valley, 
with its floor covered with gabbro-detritus, is enclosed between 
jasper, etc., to the east, and a ridge of massive bastite-serpentine 
to the west; while the western side of the ridge plunges steeply 
down into HalFs Creek. On the eastern side of the gabbro is 
some schistose serpentine, but with a fibrous leather than a 
foliated structure. It contains auriferous calcite-quartz veins. 

In Spring Creek, near Bingara, the serpentine branches into 
several “fingers’’ pointing northwards. The easternmost of these 
is accompanied by gabbro stained by copper carbonates. Pro¬ 
fessor Uavid stated that the serpentine strongly invaded and 
altered the limestone here (14); and, near the contact-line, there 
is a large mass of pegmatitic albite like that near Crow Mountain 
(1, Pt. iii., p.691). Professor Judd has described veins of picotite 
and massive green garnet, the latter traceable for over a mile 
between Barrack Creek and the Gwydir(24). The former was 
probably a segregation, and has not been rediscovered; the latter, 
while analogous to the garnet-rock found by Porter at Eronbark 
Creek and Bowling Alley Point(25), is i3rohably portion of the 
garnet-gabbro or rodingite numtioned above. Mr. Porter also 
mentions tlic occurrence of filiform gold in calcite-veins in the 
serpentine, in this neighbourhood. North of the Gwydix*, the 
serpentine is again seen as a small lens on the Bobby Whitlow 
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road, and again as serpentine-gossan on Myall Creek. Two 
miles to the north of here, it is only a few yards wide, but, six 
miles further north, east of Mt. Rodd, it is 200 yards wide, and 
is covered by Jurassic('?) sandstone. It pinches out to the north, 
but occurs again on Mr. Hamilton's prc)perty on Oakey Creek, 
where it is 200 yards wide, consisting of massive and foliated 
serpentine with a little gabbro. It appears again to the north 
in Kelly’s G-ully, in the section described below (Text-fig. 2, p.244), 
and thence disappears beneath the sandstone-hills to the north. 
This is the most northerly occurrence of the rocks of the Great 
Serpentine Belt. 

iii. The Near Weiit€7'n Zone. 

This zone lies immediately west of the Serpentine Line, and 
may be assumed to extend to a line which joins the east side of 
Pyramid Hill, near Manilla, to the east side of the Bingara Range. 
It is of very complex structure, consisting, for the most part, of 
Upper Devonian Barraba Mudstones, with Middle Devonian 
Tam worth Rocks to the south on the Namoi River, and to the 
north in the valley of Hall’s Creek. The rocks are greatly folded, 
frequently dipping isoclinally to the east. Near the serpentine, a 
long strip of Carboniferous rocks has been infolded, extending 
from the Kamoi to the head of Hall’s Creek, and appearing 
again at Oakey Creek, south of Warialda. 

We commence at the south once more. In the section (Pig.l, 
Plate XX.) above the letter D, Middle Devonian rocks are shown, 
and mapped on Plate xix., as occurring east of the hills that 
bound the Manilla Yalley, and forming the majority of the low 
land in the Parish of Yeness, north-east of Manilla. While this 
is not definitely proved, it is the most probable explanation of 
the facts observed in the short time available here. The rocks 
are soft or cherty x’adiolarian claystones, which may be tx’aced 
southward across the Kamoi River to Yarrumbully Creek, where 
they contain lenticular masses of limestone, probably on the 
Moore Creek horizon. The western portion of the Middle 
Devonian beds north of the Karaoi, dips gently to the west, but 
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in the centre is an anticline, beyond which t\>llows a series of 
greatly disturbed beds dipping steeply to the east. Near Manilla, 
the cherty mudstones are interbedded with bands of coarse, 
tuffaceous breccia. 

The eastern margin of the area of Middle Devonian is pro¬ 
bably a fault. Beyond, follow the tuffs and claystones of the 
Barraba Series, greatly disturbed and highly tilted. Further 
east, the claystones take on the olive-green colour and lithological 
character of the Carboniferous mudstones of Burindi, and include 
a long lenticle of limestone made up almost entirely of crinoid- 
ossicles. There is, however, no unconformity between these 
Carboniferous mudstones and those of the Devonian system with 
which they are associated. 

The Carboniferous belt is continuous for a long distance to the 
north. On Yellow Bock Creek, six miles south of Crow Mountain, 
and five miles north of the limestone last described, a similar 
lenticle of criiioidal limestone occurs, 40 feet thick and 200 feet 
long, dipping E. 22^' N. at 55°. It occurs in soft phyllitic rock, 
immediately west of the serpentine, and is associated with a band 
of coarse conglomerate, almost of the Rocky Creek type, contain¬ 
ing boulders of porphyry and doleiite, with a greenish jasperoid 
rock, set in a sandy matrix (said to be slightly auriferous). 

>Small lenses of crinoidai limestone, frequently very impure, 
occur here and there two or three miles south of Ci*ow Mountain; 
and in the creek at the foot of the mountain itself, is a small 
mass of limestone, beside which the shales contain a typical 
series of Carboniferous fossils discovered by >Stoniei’ in 1896. 
list of these, with additions found by the writer, has been given 
previously (1, Pt. i., pp.505-507), This limestone is also associated 
with a bar of heavy conglomerate, which is very sharply separated 
from the adjacent mudstones. To the south and west of Crow 
Mountain, the Burindi rocks pass conformably into the mud¬ 
stones and tufis (the “felsites” of Stonier) which have characters 
similar to those of Barraba (Upper Devonian) rocks, A well 
marked horizon, that may be useful in the mapping of the Car¬ 
boniferous rocks near Crow Mountain, is a peculiar conglomerate, 
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best seen three miles south of Eumbra homestead, and consisting 
of a variety of pebbles and fragments of oolitic limestone. This 
conglomerate forms the eastern side of ‘‘ Black Mountain,” the 
remainder of which is largely composed of green felsitic tuff'. 

Less than half-a-mile south-west of Eumbra homestead is a 
small intrusion of a very decomposed but clearly recognisable 
minette(l, Pt. iii., p.697, and Plate xxvii., fig. 14). It forms an 
outcrop only a few yards in length. Near the serpentine, south 
of Back CVeek, there also occur a few dykes of the dolerite (not 
albite-dolerite) usually associated with peridotite in these 
northern localities. 

North of Crow Mountain Creek, the same sedimentary forma¬ 
tions continue beyond the Woods’ Reef Road to the Nandewar 
Range. Rocks, probably Carboniferous and also Devonian, occur 
west of Woods’ Reef, but have not been examined in detail. 
Limestones of a blue argillaceous type, characteristic of the 
Barralba Series, occur here and there. 

At Crow Mountain, Stonier reported the occurrence of a long 
line of Tertiary gravels (21). These commence, as stated pre¬ 
viously, east of the serpentine, but may be traced through the 
low gap south of Crow Mountain, past Eumbra homestead, and 
along the western face of the mountain, where, near Eiimur 
Creek, they form a thick, strong conglomerate with a ferruginous 
cement. North of this, they are represented by a large area of 
granitic sand.^ Outliers of the gravel, etc., are dotted here and 
there down towards the Manilla River. Again, south of Woods’ 
Reef, the serpentine ridge is covered by Tertiary gravel filling a 
noticeable gap, and issuing from a still more marked opening in 
the jasper-hills behind. 

To the noi'th-west of Ci*ow Mountain, the Palteozoic and 
Tertiary formations are overlain by basalt, which covers much 
of the region between Woods’ Reef and Barraba. This basalt is 
discussed in a later section (see p.276). 

Passing to the head of Cobbadah Creek, we note that this 
stream, leaving the gabbro, enters a narrow gorge about a mile 
in length, cut through hard tuffs of various kinds, some of which 
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are regular diorite-arkoses (see, for instance, the description of 
M.B. 63, t Bt. iii., p.719), while others are more andesitic. 
Associated with these are hard, cherty layers. This continues 
i-ight up to the serpentine, and may be traced northwards as far 
as the head of Oakey Creek, making a well-marked range of hills 
all the way. This formation has been doubtfully mapped as 
belonging to the Burindi Series. Another possible alternative 
is that adopted in Section 2, Plate xx., where the rocks have 
been classed as of Barraba age in view of the great similarity 
between some of the tuffs present, to some that occur in the 
upper part of the Barraba Series below the basalts at the head 
of Sheep Station Creek, near Cobbadah. The evidence as yet is 
entirely insufficient to come to any conclusion. 

Farther down Cobbadah Creek are mudstones of the same 
character as those of the Burindi Series, bent into a series of 
sharp anticlines thrust over to the west, and broken by a fault 
along each anticlinal crest, in the manner usually figured in 
diagrams of isoclinal folding. Beyond, near Piedmont homestead, 
three miles east of Cobbadah, the creek is crosssd by a bar of 
the peculiar olive-green shale, with little blebs and narrow bands 
of impure limestone, that is so characteristic of the Burindi 
Series. West of this is a well-marked fault, which separates the 
Burindi rocks from the Bariaba Series lying to the west. 
little to the south-east of the Piedmont homestead, in a tributary 
of Cobbadah Creek, and in or near the line of this bounding 
fault, is a small bar of pink carbonate-rock with a talcose matrix 
and a little lijematite, probably the “gossan’^ of a small intrusion 
of serpentine. This is one of the very few instances of the 
occurrence of serpentine 2 ve 8 t of the main {Serpentine Line. 

About nine miles north of this region, the Burindi rocks have 
been studied immediately west of the Seipentine Line at the 
bead of HalFs Creek (see eastern end of Section ISTo.S, Plate xx.). 
Just at the corner of the road at the bottom of the Devil’s 
Elbow, which lies on Barraba rocks, is a little tributary of 
Hall’s Creek, beyond which rises a narrow band of unmistakable 
talcose, carbonated serpentine, traceable a hundred yards to the 
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south. This is possibly in the same line of fault as the carbon¬ 
ated serpentine by Cobbadah Creek, mentioned above. Directly 
east of it, also, the rocks are intensely folded Burindi rocks of 
typical dark green colour, with small calcareous bands. These 
are folded into sharply packed anticlines and aynclines. The 
falls on HalFs Creek are cutting back into these mudstones, 
which, near them, contain pebble-bands with pebbles of the types 
usually present in Burindi and Rocky Creek conglomerates. 
Half-a-mile north-east of the falls, in Portion 46, Parish of Hall, 
is a band of limestone about 100 yards long, and 8 yards thick. 
It is almost entirely made up of Lithostrotion sp., but also con¬ 
tains traces of Syrmgopora^ a cyathophylloid coral, and crinoid- 
stems. This rock is intercalated with Burindi mudstones, and 
is, perhaps, to be correlated with the Lithostrotion-Syringopora 
limestone near Eulowrie, 14 miles to the west, which has been 
considered to be near the base of the Carboniferous Series (see 
p.269). About 200 yards east of this is the serpentine. 

, The description of the writer s collection of fossils from HalFs 
Creek has kindly been undertaken by Dr. Stanley Smith, of 
University College, Abeiystwyth. 

Following the disturbed region north from here into the valley 
of HalFs Creek, the stratigi-aphy becomes very complex. The 
Carboniferous rocks cease, and the Upper and apparently Middle 
Devonian beds appear. The outcrops are extremely poor and 
scattered, owing to the wide spreading of the alluvial fans by 
the torrents that descend from the ranges on either side. In 
Mr. S. Wither’s property (Portion 44, Parish of Hall), four miles 
to the north of the LithostrotiotiAmiQ^tonQ^ are two lenses of 
limestone of quite a different type. It is highly crystalline, but 
contains traces of corals which have been tentatively referred to 
the following forms:— Stromatopof'a or Stromatoporella^ Favositea 
muHitabulata^ Famsites pittmxm% Actinocystia or a Oystiphylloid 
coral, GytUhophylhim, Syringopm'a, The last is very abundant. 

The limestone must, for the present, be referred to one of the 
Middle Devonian horizons, probably the !Nemingha horizon. It 
does not lie parallel to the serpentine-boundary, but strikes N. 
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20“ E., and its northern extremity is invaded by the serpentine. 
Adjacent to the limestone to the south, are other rocks of the 
Tamworth type dipping E.15'’S. at about 85“, namely banded 
claystone richly radiolarian, and coarse tuff, and, in the creek, is 
a boulder of a vesicular rock like spilite. 

For the rest of the way northwards along the eastern side of 
the valley, there are scarcely any good outcrops. There can be 
little doubt that the majority of the rock is of Tamworth age, 
and, as been already described, the limestone appears again 
about three miles south of Bingara, and passes across the Ser¬ 
pentine Line into the Eastern Series, fossiliferous patches lying 
among the long fingers of serpentine. The western side of the 
valley will be discussed later (pp.261-262). 

One feature remains for mention. Buby Hill, 12 miles south 
of Bingara, is a slight elevation in the valley-bottom, composed 
of volcanic breccia, cut by basalt-dykes. This is noteworthy as 
containing numerous garnets, surrounded by kelyphitic rings, 
and fragments of eclogite. The geology of this has been studied 
by Mr. Pittman ( 27 ), while the petrology was described very com¬ 
pletely by Mr. Card ( 28 ). The reported occurrence of diamonds 
in the breccia has not been confirmed. (See also 25 , 26 ). 

Adjacent to this, there is an intrusion of felsite or micro¬ 
granite into the surrounding claystones. 

Only brief studies have been made of this zone north of 
Bingara. As has been seen, the limestone, which was east of 
the serpentine on Myall Creek, crossed once more to the west, 
two miles further to the north. It is very noticeable as a broad 
mass of crystalline, white and pink marble on Hamilton’s pro¬ 
perty at Oakey Creek, five miles south of Kelly’s Gully; and 
here strongly resembles the ISTemingha limestone near Black 
Jack by Woolomin(l, Pt. ii., p.574). 

About 100 yards west of this is a scarcely altered bar of grey 
oolitic limestone, which is probably part of a band of Burindi 
rocks nipped in on the folding. Another similar bar occurs by 
the roadside a mile north-west of here, and both closely resemble 
the typical crinoidal and oolitic limestones near Caroda on the 
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Horton River (see p.268), Five miles further north, the 
Nemingha(’?) limestone appears again on KellyGully, two miles 
east of the railway-station, and has been noted in several inter¬ 
mediate points. 

Analyses of the limestones at Kelly’s Gully and Oakey Creek 
have been cited previously (1, Pt. hi., p.712). 


HoriwvtfllW S<ind.stoir\c ^ Connlom^natTc Ju^asslc- ? 



Text-fig.2.—Jurassic sandstone overlying serpentine and Devonian Rocks 
at Kelly's Gully, Warialda. 


A very interesting section in the creek here shows the relation 
of the several formations. It was noted by Clarke in 1853^5). 
Text-fig.2. illustrates the vertical section. To the east, the rock 
is probably decomposing spilite, the serpentine is massive and 
schistose, and locally gossany. It contains a bar of crushed 
gi*een cherts. Next to the serpentine, the limestone follows, 
highly crystalline and pinkish in colour, like that at Hamilton’s, 
and Bobby "VMiitlow. Capping this, resting on an irregular 
eroded surface, lies the coarse Warialda Jurassic(?) sandstone. 
The serpentine projects up from the general surface into the 
sandstone, showing its ancient relief, and, as no veins continue 
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from its gossany portions into the sandstone, it is evident that 
both the hydration and subsequent silicification of the serpentine 
took place before the deposition of the sandstone. 

The general characters of the sandstone have already been 
mentioned (p.232). West of the highly disturbed belt, occur 
mudstones, which lithologically may belong to either the Middle 
or Upper Devonian Series. These bear residual caps of sand¬ 
stone and (13 miles north-west of Bingara) the basalt-cap of Mt. 
Eodd, which rests on Tertiary drift overlying steeply dipping 
greenish tuffs and mudstones. 

(For Explanation of Plates^ tie., see p.:283.) 
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NOTES AND EXHIBITS. 

Mr. Fred Turner exhibited : (1) a flowering-specimen of Bam- 
husa nana Roxb.j (Syns. B. glauca Lodd. et Lindl., B. glaucescens 
Siebold et Munro, B. viridi-glaucescens Carr.) from his garden 
at Chatswood, a species which he had not known to produce 
flowers before, either in Brisbane or Sydney—(2) A specimen of 
Phleum pratense Linn., the Timothy-grass of Europe, received 
from Tumblong, Adelong district, and sent to him by Messrs. 
Anderson <k Co., of Sydney. Tt is a valuable addition to the 
pasture-herbage, and appears to be spreading in different dis¬ 
tricts. It is now acclimatised in the Adelong district, though 
it has not been cultivated. For other records, mde these Pro¬ 
ceedings, 1914, p.323.—(3) A specimen of Gastrolohium spinosum 
Benth., var. triangulare Benth., one of the poison-plants of West 
Australia, from Jindarra, forwarded by Mrs. A. E. Stephens.— 
(4) On behalf of Mr. F. M. Clements, a specimen of Lobelia twpa 
Linn., (Syns. L. feuillei Don, and Rafuntium tupa Presl.), a 
Chilian plant, attaining a height of 8 feet or more, now thriving 
in Mr. Clements’ garden at Stanmore. According to Prof. Red¬ 
wood, tupa is poisonous in the extreme, causes emesis by 
simply smelling the flowers; juice caustic.” 

Mr. W. W Froggatt showed mosquitoes, in quantity, from 
Riverina, obtained by using cyanide in tents. Also a collection 
of destructive insects from wheat-stacks. 

Mr. R. T. Baker exhibited a specimen of California Redwood, 
Sequoia sempervireTis Endl., showing remarkable growth. The 
tree was planted at Reef ton, New Zealand, in 1876, and felled 
in 1903, during which period it had obtained a diameter of 2 ft. 
10Jin. in secondary wood, 18 inches from the ground, developing 
27 rings in 27 years. The annual rings show a fairly uniform 
growth, varying only between limits of J" to 1" full. This is a 
very remarkable instance of tree-growth, and shows the suita. 
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bility of our Southern lands for the propagation of this valuable 
timber.—Also a specimen of Vegetable Wax, obtained from the 
branchlets of Beyeria opaca, which, if it could be obtained in 
quantity, would be of commercial importance. 

Mr. Cl eland exhibited some Port Jackson oyster-shells, which 
he had found exposed in a thick layer on one of the banks of the 
Namoi at Narrabri, N.S.W. Investigation and inquiry revealed 
that they were debris from a local oyster-shop, deposited on the 
river-bank, and subsequently covered by flood-silt - a possilfle 
trap for a palseontologist in the future. 

Mr. A. A. Hamilton exhibited dried specimens and fruits, 
accompanied by a photograph, of Tetragoyiia nigrescens E. Z., 
var. maritima Sond., an alien from South Africa, collected on 
the beach at Maroubra Bay, not, so far as known, previously 
recorded from Australia. 

Mr, Fletcher showed three racemes of Grevillea huxifoha^ 
from two plants, with abnormal fliowers, most of them with two 
pistils on a common stalk, in one case also with eight stamens. 
[For a somewhat similar case in G, punicea R. Br., see Mr. CheeFs 
record in these Proceedings, 1911, p.l58]. 

Dr. H. G. Chapman exhibited an example of “peptone” 
solution prepared from the proteins of egg-white. Egg-white 
containing about 15 gm. proteins, was mixed with an equal 
volume of 2% sodium chloride. To 300 c.cm. mixture, SOOc.cm. 

soda were added. The alkaline liquid was placed in the 
incubator at 37®C. for 15 days. At the end of this time, the 
fluid no longer coagulated upon heating it. It had remained 
sterile. The liquor was placed in a digester and heated under 
six atmospheres pressure for one hour. A slight precipitate 
formed, and the fluid became dark in colour. The fluid 
was resterilised by boiling it on three successive days. The 
solution was found to be faintly alkaline in reaction, 100 c.cm. 
containing 4 c.cm. ^ alkali. It yielded 0*48% nitrogen, cor. 
responding to 3% “peptone.” The solution has been used to 
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make an agar-peptone medium with bouillon. On this medium, 
stroked with serum, meningococci grew luxuriantly. A sub¬ 
culture of the meningococci on the medium grew well. The re¬ 
mainder of the medium was used for ordinary work in the Patho¬ 
logical Laboratory of the University. It made a suitable 
medium for the culture of streptococci and other germs. Since 
the beginning of the war, bacteriologists in Sydney have used 
the stocks of German ‘‘ peptone ” which still remain, and are 
carefully husbanded. Locally made peptone can, therefore, be 
prepared for bacteriological work. 
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ORDINARY MONTHLY MEETING. 

June 27th5 1917. 

Dr. H. G. Chapman, President, in the Chair. 

Mr. H. G. McQuiggin, B.Sc., Sydney, was elected an Ordinary 
Member of the Society. 

Letters of thanks for sympathy in bereavement, from Mrs. A. 
J. North and Mr. A. Fry, were read to the Meeting. 

The Donations and Exchanges received since the previous 
Monthly Meeting (30th May, 1917), amounting to 2 Vols., 29 
Parts or Nos., 9 Bulletins, 5 Reports, and 2 Pamphlets, received 
from 32 Societies, etc., and one private donor, were laid upon 
the table. 
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THE GEOLOGY AND PETROLOGY OF THE GREAT 
SERPENTINE BELT OF NEW SOUTH WALES. 

Part vi. A General Account op the Geology and Physio¬ 
graphy OF THE Western Slopes of New England. 

By W. N. Benson, D.Sc., B.A., F.G.S., Professor of Geology, 
University of Otago, N.Z.; formerly Linnean Macleay 
Fellow of the Society in Geology. 

(Continued from p.245.) 
iv. The Middle Western Zone. 

In this zone, we will consider the belt of country between the 
zone last described and a line running west of Black iSEountain, 
Blue Knob, and the Bingara Range. It consists of Barraba 
Mudstones and Baldwin Agglomerates, with some Tertiary Drift 
and Basalt. The Agglomei^te forms most of the high land of 
the region except Blue Knob, a great dolerite-sill. Structurally, 
the region consists of beds dipping gently to the east, for the 
most part merging gradually into the steep, easterly-dipping, 
isoclinal folds to the east, or sharply divided therefrom by a 
fault. On the western side, the sediments dip gently to the 
west for the most part. The whole series is broken by a group 
of faults, running between N. and N.N.E., and sometimes 
branching, throwing the beds down to the west, as a rule, in the 
southern portion of the zone, but also to the east in the 
northern portion. 

Commencing in the south—^The Lower Manilla River runs in 
a syncline of Barraba Mudstones (see Plate xx., fig.l). To the 
east, the Baldwin Agglomerate rises to form Pyramid Hill, which 
is cut off by a fault to the east, beyond which lies the more 
steeply dipping Middle Devonian Series. Traced to the north, 
the agglomerates disappear, and also the Middle Devonian beds 
wedge out, and the Barraba Mudstones extend, with ever increas- 
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ing disturbance and development of easterly dipping, isoclinal 
folding, from the Manilla River to the Carboniferous rocks of 
the zone last described. They are interbedded with cherty 
radiolarian bands ^as at Black Springs), and with thick zones of 
fine breccia and tuff which form prominent ridges, such as the 
Aberdeen and Thunderbolts Gap Ranges, or with coarse angular 
breccias, such as those at the Rocks Crossing of the Manilla 
River on the Barraba-Crow-Mountain Road. Between these 
resistant zones, the Manilla River winds back and forth as it 
crosses them obliquely. Between the Aberdeen and Thunder¬ 
bolts Gap Ranges is a patch of Tertiary drift about 80 feet 
thick, capped by basalt 160 feet thick, which extends for a mile 
in a S.S.E. direction. It was described by Mr. Pittman ( 9 ). See 
also p.277). 

We return to Manilla—West of the river, the Baldwin 
Agglomerate, dipping to the east, rises to form the Baldwin 
Range, which is cut off by a series of faults which throw-down 
to the west. The same feature occurs again in the Black 
Mountain region, and there can be little doubt that the great 
group of roughly meridional faults extends far to the north and 
to the south of this mountain-group, but their effect is not 
rendered obvious owing to the soft, non-resistant character of the 
Barraba Shales. The structure of the Baldwin and Black 
Mountain Ranges is, however, rendered very clear by the great 
resistance offered by the Baldwin Agglomerate, and the compara¬ 
tive non-resistance of the overlying mudstone. Except where 
they are trenched by canyons, as in Borah Creek Gap, the 
surface of the Baldwin Agglomerates has been merely laid bare 
by the removal of the Barraba Mudstone; and the various faults, 
which cut up this region into a series of strips, are rendered 
quite obvious. This can be proved by following the course of 
Borah Creek along the Section line CBA. (See Section 1, PL xx.). 

On the steep westerly slope of the Baldwin Range, excellent 
exposures of agglomerate are to be obtained, a thickness of 1,600 
feet being measured. The rock is very like the agglomerates at 
Tamworth. (See 1, Pt. i., p.500; also Pt. v., pp.577-8). Irregular 



252 GREAT 


pebble-bands a 
is shown by cc 


1 Baldwin fault Boran Creek ^ 

Text-fig, 3. 

The Baldwin Fault, Borah Creek. 

intercalated beds of cherty material, or the underling mudstone. 
Continuing up Borah Creek, we may note the succession of well- 
marked faults; the first brings the Barraba rocks down against 
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esting fault at Borah Creek.Station (Portion 22A) seems to give 
evidence of a thrusting from the north along the fault-plane, as 



shown by the twisting and slicken-side surfaces on either side of 
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the fault-plane (Text-fig. 4). Various other faults are to be 
noted along the creek. Some attempt at arriving at their ap¬ 
proximate throw may hereafter be made, by mapping the out¬ 
crop of a particularly thick, white, tnffaceous band full of frag¬ 
ments of mudstone, which occurs at various points, and, in par¬ 
ticular, causes a small waterfall a couple of miles east of the 
Borah homestead. All this series of Barraba mudstone, etc., 
dips, more or less, to the E.S.E., and cannot be far above the 
Baldwin agglomerates. North of the creek, the Black Mountain 
group of hills rises, a succession of eastward-inclined dip-slopes, 
and westward-facing fault-scarps (as shown in Text-figs. 5 and 6), 



Proboble FVoblc alongflB during Tertiary Volcanicfenod 



Text-fig. 6. 

Profiles across the Black Mountain Range (Present and Tertiary). 

formed of agglomerate rising from under the mudstone; and 
nearly every fault-scarp has been traced down to a well-marked 
fault, seen where it crosses Borah Creek. The throw of these 
faults may thus be determined roughly by the heights of the 
various fault-scarps, and, on this reckoning, they vary from 300 
to 1,000 feet, with the greatest western fault approaching 2,000 
feet. This western fault determines the scarp of Black Mountain. 
These faults thus stand up in the Black Mountain Begion as 
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clearly as if they were of recent origin, but there can be no doubt 
that they are at least pre-Tertiary in age, and probably pre-Permo- 
Carboniferous, resulting originally from the “Schuppen” faulting 
of the whole region during the period of the intrusion of the 
ultra-basic rooks. The present relief is due entirely to differ¬ 
ential erosion. Where a mass of Tertiary basalt extends aci’oss a 
well-marked fault-scarp (such as that west of Mount Elijah, near 
Black Springs Railway Station) the basalt is quite undisturbed 
by the fault; and where the fault-lines extend south or north of 
the agglomerates into regions of uniformly soft - rocks, they 
cause no relief, indeed cannot be traced save in chance sections. 
It is almost certain that some of these faults pass below the 
basalts of the Nandewar Range, which are quite undisturbed by 
them. 

South of Borah Creek, the geology is not very varied. The 
long line of the Baldwin Range stands up a thousand feet above 
the Manilla Yalley, its eastern dip-slope and western scarp being 
broken only in the small fault-complex at its southern end, while 
enveloping faults appear to cut off this range and that of Pyramid . 
Hill the other side of the Manilla, for both end sharply, and 
the agglomerate does not cross the Namoi River. West of the 
Baldwin Range, the area is a gently undulating region of Barraba 
mudstones and tuffs, with, occasionally, argillaceous limestone. A 
whaleback-hill of Baldwin rocks occurs west of Spring Creek, but 
is cut off by a fault, and a great wall left by differential erosion 
looking westward over the open valley of Wongo Creek. 

We now commence again from Barraba—^To the east of that 
town lies the Jump Up Range, a hard band of agglomerate, 
which has been brought up into its present position by a con¬ 
tinuation of the easternmost of the Black Mountain group of 
faults (tmced by exposures in the railway cutting and Barraba 
Creek). East of the faulted agglomerate, the mudstones dip 
steeply to the east, and are overlain by Tertiary basalt; west of 
the fault, they dip much more gently. In this region of gently 
dipping mudstones, a small plain extends northwards from the 
Black Mountain Range, so flat as to suggest that it was a lake- 



256 ORE AT SERPENTINE-BELT OF NEW SOUTH WALES, vi., 

bottom, but, so far, no lake-deposits have been noted. To the 
north of this is the Barraba township, on low undulating hills of 
mudstone; and west of this, stretches the broad, matured valley 
of the Manilla River. Here and there, on the higher hills, are 
cappings of Tertiary river-drift, such as that on the hill by the 
School House, and again on the hill behind the Barraba brick¬ 
works, where fossil coniferous wood occurs among the gravels. 

The rock of the Barraba district is the type for the Barraba 
mudstones, fine-grained, olive-green, flaggy rocks containing thin 
layers of whitish felsitic tuff, and numerous casts of L€>pidoden- 
dron aiistrale-y and, in the finer portions, numerous radiolaria. 
There are also a few bands of conglomerate, sometimes of a normal 
character, more often with a strong tuffaceous base. 

About four miles west of Barraba, Hawkin’s Creek joins the 
Manilla. Here is a marked syncline; the westerly dip changes, 
and, for some miles further west, an easterly dip predominates, 
though at low angles. West, again, the river is crossed by 
several bands of agglomerate (or repetitions of one band), between 
which the river has been forced into its present extraordinarily 
winding course, North and south of the river, these bands rise 
into hills, with well-marked dip-slopes. South of Hawkings 
Creek, however, the bands of agglomerate do not appear, but 
they are sharply cut off along the main road. This is probably 
due to a fault, termed the Hawkings Creek Fault, which may be 
supposed to bring the mudstones to the surface on the southern 
side of the fault. 

Practically nothing is known of the area for some miles sojuth 
of this point, save that it is chiefly composed of mudstones with 
one or more resistant bands of tuffaceous conglomerate giving 
rise to hills with gentle dip-slopes. 

West of the agglomerate-bands, the Manilla River traverses a 
gorge cut through a great sill of dolerite-porphyry, which stands 
out as a sheet fifty or more feet thick, forming nearly vertical 
cliffs. This sheet has a gentle dip to the east, and, north and 
south of the river, the sill can be traced by the well-marked 
feature it makes along the line of hills. It is a continuation of 
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the Blue Knob laccolite, and appears from under the basalts of 
the Kandewar Range. In the cliffs of the Manilla gorge, con¬ 
tortion of the mudstones is clearly visible, not in* contact with 
the sill, but about fifty feet below it. The sill continues south 
of the river around Tareela Mountain, and has been noted near 
the head of Hawkings Creek. As it has-not been actually 
mapped, however, it is impossible to say how far it has been 
affected by the fault which is believed to occur along Hawkings 
Creek. 

North of the Manilla, the Middle Western Zone is crossed by 
the Nandewar Range, composed of basalt covering Tertiary 
drifts. This will be described later (p. 276). North of this is 
the Cobbadah district. West of the fault bounding the Carbon¬ 
iferous Series described above (p.241), are gently dipping, Zepi- 
dode?idro7i-heajring mudstones, as at Barraba; and these may be 
traced along the main road to the head of HalFs Creek, nine 
miles to the north. Passing down Cobbadah Creek (Section 2, 
Plate XX.), the easterly dip of the Zepidodeudf^on-mndstones 
gradually diminishes, and, after a small fault north of Bunee 
homestead, it changes rapidly to the west, and a heavy fault 
occurs just below the junction of the northern Oakey Greek. 
This is a most complex fault (see Text-fig. 7), but its total char¬ 
acter is that of a downthrow to the east, bx'inging the Baldwin 
agglomerate near to the sui-face on the west. The upper sur¬ 
face of this agglomerate is undulating,^ and the small plexus of 
faults which follows brings it to the land-surface, or leaves it 
covered with Barraba rocks in a manner clearly shown by map 
and section. The strong diffei*ence in relief of the two forma¬ 
tions makes the tracing of fault-lines very easy. 

West of this, the stream crosses another great fault with an 
easterly downthrow of perhaps 800 feet, bringing the agglomerate 
up into a great ridge, through which Cobbadali Creek cuts a 
gorge, in which it is joined by Anderson's Ci*eek, before it opens 
out on to the Horton Valley. 

This gorge affords the best section available for the study of 
the Baldwin agglomerates. They have a gentle variable incliiia- 
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tion to the west, and, in the gorge, an apparent thickness of 
3,000 feet is exposed, a thickness considerably greater than that 
e 2 cposed in the Baldwin Range. No evidence has yet been ob¬ 
tained to show that this has been increased by strike-faulting. 
The agglomerate is very coarse, containing boulders of porphyry 
and granite in a tuffaceous matrix, with limestones containing 
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Text-fig. 7. 

Complex faulting at Cobbadah Creek and at Eulowrie. 
obscui'e traces of IFelioUtes (as also in Baldwin Mountain), and 
Stro7natopor'a, and faint indications of a coral suggesting Syrin- 
gopm^a. There are bands, in the agglomerate, of fine-grained, 
tufiaceous chert, both at the western end of the gorge, and in the 
middle near Stringy Bark Creek, the latter band being about 
200 feet thick. The former contains radiolarian casts, and its 
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upper surface is broken by intnisions of tuff and breccia, just as 
described in the Nundle and Tamworth regions (1, Pts. iv., y,). 

The western edge of the agglomerate is probably down-faulted. 
The fault is quite definite some miles to the north, but is un¬ 
fortunately obscured where it should cross Cobbadah Creek. 
Hence, the upper surface of the agglomerate is not clearly ex¬ 
posed here. , 

As shown in Plate xx., fig. 4, Cobbadah Creek lies in a synciine 
in the Baldwin rocks. To the north of this ci'eek, the agglomer¬ 
ate dips to the south, as seen in the ranges east of Tin Hut 
Creek; while, to the south, the northerly dip is very clearly 
shown in the cuttings along the zigzag road coming down from 
Cobbadah to Horton. 

The Blue Knoh LcbCGolite ,—^The most remarkable feature south 
of Cobbadah Creek is the Blue Emob dolerite-laccolite. This is 
roughly saucer-shaped. East of it, at the head of Sheep Station 
Creek, the dip is south-west; but, tracing round the northern 
face, the dip changes to south, then to south-east, and finally to 
east, which we have seen to be the dip of its long continuation 
south of the hfandewar Range. It commences south of Bunee 
homestead, crosses Oakey Creek, which cuts a great gorge 
through it, crosses the front of Blue Knob, where it forms the 
steep northern face, and exposes a thickness of 700 or 800 feet 
of igneous rock. It appears to transgress the bedding-planes a 
good deal, or to have been intruded subsequently to some fault¬ 
ing, for the rocks adjacent to the north-western end of the 
intrusion are largely aggloraeratic and quite diffei’ent from those 
to the east. This, however, has not been investigated in detail. 
Just as in the Manilla River Gorge, there was found to be a zone 
of strong crumpling some distance below the doleiite, so, north of 
Blue Elnob, at about 300 feet stratigraphically below the intru« 
sion, there is a patch of very disturbed rock. 

The southern boundary of the intrusion is no less interesting 
than the northern. To the east and west, it is overlapped by 
the Nandewar Range basalt, but, in the central portion, the 
BaiTaba rocks occur, and are eroded by the head-watei*s of 
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Oakey Creek, which has partly stripped them off the dolerite, 
exposing the upper surface of the sill, which is quite coarsely 
grained. The slope of this surtace is thus clearly visible, and is 
bent into a fairly sharp angle near Oakey Creek Gorge, sloping 
south-west on the one side, south-east on the other. Minor 
transgressions of the dolerite into the overlying mudstone are 
well seen in a little eastern tributary of Oakey Creek. To the 
west, the face of the basalt has been exposed and its underlying 
gravels. 

There is some variation in the dolerite throughout this mass, 
more particularly in the porphyritic character of the narrow, 
sill-like parts compared with the granitic texture of the thick 
mass. There appears some evidence of differentiation in the 
latter, but nothing definite was proved. There is little evidence 
to show where was the vent from which the magma issued, but 
as the laccolite is so thick at the northern end and tails off' so 
gradually southwards, it is probable that the vent was near Blue 
Knob, and that the northern limb of the laccolite was extremely 
short, perhaps terminated by a fault, similarly to the Mt. Mar- 
cellina, asymmetric laccolite in Colorado (39). The period when 
the intrusion took place must remain unknown until the relation 
of the dolerite-masses to the faults travei^sing the rocks they 
invade has been carefully studied. That the dolerite is of late 
Palaiozoic age is most probable. 

East of this intrusion, a small mass of dolerite-porphyrite occur, 
on the Cobbadah-Barraba Road, and, between here and the Blue 
Knob, the Barraba Series, at the head of Sheep Station Creeks 
passes up into a seiies of peculiar tuffaceous rocks already men¬ 
tioned (p.241). 

The areas north of Cobbadah Creek have been studied by 
traverses along Oakey Creek and Anderson’s Creek. In Oakey 
Creek, east of the fault figured (Text-fig. 7), about two miles 
above its junction with Cobbadah Creek, the stream lies in a 
deep meandering canyon cut into gently dipping mudstones and 
tuff's, containing numerous but obscure plant-stems. East of 
this, the dip changes sharply, with much shattering and faulting, 
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bringing the agglomerate to the suiface. 
This contains cherty bands, and dips gently 
to the E.N.E. at from 15"' to 30°, but, near 
the main road, it is directly overlain by the 
Barraba mudstones, and the dip changes 
sharply to E.S.E. at 47°. The mudstones 
here contain a very hard band of tuff 
quarried for road-metalKng. The section 
has not yet been traced further east, and 
the mapping of the Burindi rock at its head 
is conjectuiul. 

The section along Anderson's Creek is 
shown in Text-fig. 8. Commencing at Cob- 
badah Creek, the valley is in agglomerates 
for some distance, then passes across the 
main fault, which continues northwards 
along Duckholes Creek. For a mile further, 
the creek is off and on the agglomerates, 
which are rather contorted, but then passes 
on to the mudstone near Glen Akit-hur 
homestead. East of this is a sharp con¬ 
tortion, indicating a thrust from the north¬ 
east, and the Baldwin agglomerates come 
to the sui-face again. Here they contain, 
intercalated, a How of spilite-lava with 
large felspar-phenocrysts(l, Pt. hi., p.665). 
This flow is about 50 feet thick. Associ¬ 
ated with it, is a band of grey tulfaceous 
chert. The dip is to tlie east at 7°, but, 
in a few yards, it rapidly increases to E. 10° 
N. at 54° at the eastern limit of the 
agglomei*ate, and is still steeper to the east. 
From here, the rocks are all steeply-dipping 
mudstones. A break in the section is made 
here, and it recommences again a mile to 

* 


Geological section along Anderson's Creek, 
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the north with mudstones dipping at 75**, but this flattens out 
towards the roadway on the east. Crossing the roadway, the 
strata are seen to be intensely disturbed, and Burindi rocks are 
brought ill by the faulting. This is adjacent to the Burindi 
rocks of HalFs Creek, already described (p.241). 

North of this, the Baldwin Agglomerate broadens out into the 
more or less level-topped Bingara Bange. To the east lies the 
anticline of Barraba rocks on which stands Mr. Charteris’ home¬ 
stead, Hilltop (see Plate xx., Section 3). On the west of this lies 
the valley of Flaggy Creek, beyond which is a sharp scarp where 
the Baldwin rocks are brought to the surface by a fault. The 
agglomerates extend to the west of this. The dips, where ob¬ 
tainable, vary somewhat, but are generally small. At Pound 
Creek, a sharp nip increases the dip to E.10"N. at 45A mile 
and a half to the west, on Duckholes Creek, thfe close association 
of dips of E.15°N. at 20®, and N.W. at 27®, is doubtless due to the 
presence of the fault which comes up from Cobbadah Creek. At 
Lickholes Creek, further west, the dip is E.IG® N. at 15®, and at 
the western edge of the range it is S. 40® W. at 18*. Here (in 
Arnold’s Creek) there is a layer of chert and fine tuff, and near 
by a flow of spilite interstratified with the agglomerate, recalling 
that on Anderson’s Creek. A rapid descent of 1,300 feet to 
Boundary Creek shows a great thickness of agglomerate, dipping 
W.20°N. at 6*, full of fragments of granite, chert, etc., with an 
interstratified flow of porphyritic spilite-lava. 

Beturning to Hall’s Creek—The western side of the valley, at 
its southern end, is a continuation of the fault-scarp of Baldwin 
rocks, and rises directly out of Barraba mudstone. North 
of a point about twelve miles south of Bingara, a spur branches 
out from the fault-scarp running to the north, and where this 
was crossed, eight miles south of Bingara, the eastern side 
resembled Middle Devonian rocks far more than the Barraba 
Series. They consisted of easterly-dipping, banded, yellow and 
blue shales and interbedded tuffs, with lenticles of limestone, 
and bands of tuffaceous breccia like that in the Tamworth Series. 
West, again, is a mass of andesite-tuff, such as occurs in the 
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lower portioDS of Barraba rocks, and beyond, across a small 
creek, the scarp of the Baldwin rocks rises up steeply. They are 
very full of fragments of chert and limestone. 

'I'he geology of the northern end of the Bingara Range was 
described by Anderson in 1888 (11,12j, and later by Stonier (19). 
He stated that the formation contains Lepidodendron australe^ 
and various marine shells, including Spirifera sp. It consists 
of thin, bedded mudstone, sandstones occasionally conglomer¬ 
ates, argillaceous, oolitic and crinoidal limestones, quartzites, 
hard, thick-bedded, gritty, and tuffaceous mudstones and sand¬ 
stones passing into volcanic tuffs. Apparently, therefore, 
Barraba and Burindi strata are present. In addition to the 
above formations, the Middle Devonian cherts, claystones, and 
tuff-breccias appear to be present on the eastern slopes of the 
mountain on the Rocky Creek Road. A sharp anticline of richly 
radiolarian chert was noticed, halfway up the mountain. The 
western slopes of the range along the same road consist entirely 
of Barraba rocks Around the northern end of the range, the 
section exposed along the river-road consists of banded claystones, 
that may belong either to the Tam worth or the Barraba Series. 
J^’o Baldwin Agglomerate was seen in the northern extremity of 
the Bingara Range, unless it be Stonier’s “conglomerate”; nor is 
there any sign of its presence north of the Gwydir River. It is 
probable, therefore, that it has thinned out here, and that the 
Tam worth Series passes conformably up into the Barraba Series, 
as it does elsewhere, e.^., south of Tam worth. Thei*e is, there¬ 
fore, no need to trace the belt beyond the Gwydir River. It is 
evident that the structure of the northern end of the range is 
very complex, and requires further elucidation. 

The Palseozoic rocks are capped by Tertiary gravels and basalts, 
which have been investigated in greater detail than any other 
portion of the area dealt with in this paper, having been visited 
by Liversidge(6, 7), Pittman(9), Wilkinson(10), Anderson(ll), 
and stonier (18,19). The last-named, summarising all informa 
tion, notes the following succession of Tertiary formations :— 

Newer Basalt. 350 feet. 

Fluviatile sands and gxavels . 120 feet. 
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Older Basalt. 300 feet. 

Sands, clays, and ironstones . 400 feet. 

These gravels, etc., contain a few fossils, namely, TJnio Wil~ 
kinisoni, the seed Flesioca)>2)CLris leptoceJyphis, and Phymatocaryon 
Mackayi{±Z). The presence of the seed suggests that the gravels 
should be classed with the leads of the newer volcanics (see 40, 
p,479). Associated with these deposits are diamond-bearing 
gravels containing a number of fragments of minerals, which 
indicate their transportation by the ancestor of the Gwydir 
from the granitic area to the east; the presence of topaz, tour¬ 
maline, and wood-tin are especially suggestive. 

Mr. A. Mack, of Pallal Station, informed the writer of a 
second mass of basalt with underlying gravels on the Bingara 
Range, near Pallal Creek, five miles south of the gravels, etc., 
mentioned above. These have not yet been investigated by any 
geologist. 

V. 2'he Far Western Zone. 

This region, which includes the Upper Manilla and Horton 
River Yalleys, is made up of rocks of Barraba, Burindi, and 
Rocky Creek Series, with some Blue Knob dolerite, Tertiary 
gravel and basalt. For clearness’ sake, the description will 
commence with the type-section drawn east and west through 
Burindi. East of the Station homestead, there is a well-marked 
fault near the head of Hawk in’s Creek, followed by an anticline 
of Barraba mudstone and interbedded tuffaceous breccias, 
beyond which the Barraba mudstones cross the Upper Manilla 
Valley, dipping gently to the west. In the river, casts of Lepi- 
dodendronausir<des^vii?LhmidBjiti and a petrified stem of azygop- 
teroid fern obtained here, was presented to the Geological 
Museum of the Sydney University by the late Lieut, Brian 
Simpson, B.A. 

Inquiry at Burindi rendered it almost certain that the speci¬ 
men occurred in situ, pi'obably in or near some tufiaceous rocks 
ill the river-bed, about a mile north of the Station homestead. 
This remarkable fossil is being examined by Mrs. Osborne, D.Sc., 
F.L.S., of Adelaide, who has kindly informed the writer that it 
consists of three closely associated stems, each surrounded by 
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petioles and roots. The 
stem is of the type shown 
by Ankryopteris grays but 
the petioles are of the sim¬ 
ple type seen in Glepsy- 
dropsis(ii). Ankryopteris 
^ has, so far, been found only 
g at horizons from the Lower 
Coal-Measures to Permian, 
Ki. but Olppsydropsis is said to 
■ ■ be one of the most common 
in the Devonian beds of 
Thuringia. This peculiar 
association of Carbonifer¬ 
ous and Devonian charac- 
* ters is remarkable, especi¬ 
ally as the field-work indi¬ 
cates that it occurs near 
the top of what has been 
assumed to be the Dpper- 
- Devonian Series. Other 
evidence mentioned below 
(p.269) indicates that we 
cannot yet be sure where 
the line of demarcation 
should be drawn between 
O the Devonian and Carbon¬ 
iferous series. 

West of the river, the 
mudstones have an ever 
increasing westerly dip, 
and include a large mass 
of blue argillaceous lime¬ 
stone. Near Portion 106, 
Parish of Burindi (the 
type-locality for the Bu¬ 
rindi mudstones}, the mud- 
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stones are almost vertical, have a peculiar dark green colour, 
are splintery rather than fissile, and generally have the charac¬ 
ters of the Carboniferous mudstones, which, though not easily 
described, are readily recognisable throughout the Serpentine 
Belt. Interstratided with them, are thin lenticular bands of 
limestone, with abundant crinoid remains; and, adjacent to 
these, the mudstone contains small cavities filled with ferrugi¬ 
nous clay left by the solution of shells, crinoids, etc. A large 
marine fauna was obtained here, which has been determined by 
Mr. Dun and listed previously(1, Pt. i., pp.505-507). Stonier, 
who first noted this fossiliferous zone, reported the occurrence 
in it of Lepidodendron australe{2i)^ but this has not been con¬ 
firmed. Similar marine fossils occur in Portion 144, one mile to 
the south, and doubtless will be found all along the zone to the 
north and south. 

Further west, conglomerates occur. The dips of the sandy 
partings in the conglomerate, the shaley bands, and intercalated 
mudstones show them to rest, with perfect conformity, on the 
Burindi mudstones. Several types of rock occur as pebbles in 
the conglomerate, granite, felspar and quartz-porphyries, aplite, 
rhyolite, jaspers and quartzite, but, so far as has been collected, 
none are of the type that occur in the Tam worth or Woolomin 
Series. Suspicion arising about a black jasper and a red jasper- 
oid rock has been dispelled on microscopic examination; nothing 
like them has been found in the lower formations. The series 
is of great thickness. They are portions of Rocky Creek con¬ 
glomerates, the type-locality for which lies 40 miles north of 
here. 

South of Burindi, the three formations continue. The matured 
contours of the valley-floor are interrupted, near the junction of 
Pour Mile Creek with the main stream, l>y faults which bring 
to the surface some of the harder tuffaceous beds of the Barraba 
Series. At the head of the Manilla River, the traverse along 
the section-line (AB, Plate xx., fig.l) shows that the strata are 
undulating. The conglomerates overlie mudstones of character¬ 
istic Burindi appearance. (Want of time prevented a search 
for fossils). Swampy alluvium fills the head of the valley, east 
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of which are Barraba mudstones forming the low divide between 
the heads of the Manilla River and Borah Creek. East of here, 
the mudstones are sharply faulted and contorted, and may thence 
be traced gently undulating down to the Black Mountain fault. 
Near here is Mr. Geddes’ homestead on Borah Creek, *‘Hobden,’’ 
north of which is a thick bar of dark grey argillaceous limestone. 
Near here, there is also a small basalt-neck breaking through the 
mudstone. 

South of Borah Creek, the Rocky Creek Conglomerates have 
been traced for a few miles. Their undulation brings mudstone 
to the surface in places west of the main conglomerate band, and 
it is probable that the fossils, which local report states occur at 
Rangira, are in Hurindi beds in such a position. Dr. Jensen 
recorded the possible presence of Devonian rocks on Maulers 
Creek (31), which would probably be an inlier appearing beneath 
an anticline of Carboniferous rocks. 

We now return to Burindi and follow the Ear Western Zone 
in the opposite direction.—North of Burindi is a mass of dolerite- 
porphyry of the Blue Khob type, cut through by the Manilla 
I liver, and here and there are other isolated sills of the same 
rock. Gravels, like the Tertiary gravels near Harraba, lie 
scattered on the tops of the small hills in the main valley, and 
north of Tareela Creek are capped by basalt. The valley of the 
Manilla west of the great dolerite-sill, and that of Little Creek, 
are crossed by several minor sills of dolerite-porphyry containing 
large, white patches of prehnite. 

North again, the Tertiary gravel is found below the basalt of 
the old Nandewar River. It is mostly gravel with a little clay. 
To the west, the Rocky Creek conglomerates occur approximately 
as shown, their position having been learned from local report 
(Plate xix.). Their occurrence in the two sharp hills of Byar 
and Coolah near Maulers Creek, just beyond the end of Tareela 
Creek, is proved by the observations of Dr. Jensen (31). They 
there consist of “ massive conglomerates with interbedded sheets 
of tuff and rhyolite (quartz-porphyry), the pebbles of the con¬ 
glomerate being identical in nature with the interbedded sheets.” 

North of the Nandewar Range, the conglomerates continue to 
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make a marked feature, over which the Horton River tumbles 
in a high cascade. The headwaters of this river lie on basalt, 
but it falls from thence over a highly prismatic layer on to the 
conglomerate. The upper falls were described by Powell in 
1889(42). Below the cascades, the floor of the Horton River 
Valley is of low relief, cut in Burindi and Barraba mudstones, 
which, north of Beeren, are invaded by quartz-porphyry. To 
the east, the high range of the Blue Knob mass is capped by 
the dolerite-sill, beneath which are Barraba rocks. 

The hill beside Horton Township is another sill of dolerite of 
the Blue Knob type, about 300 feet thick. Its boundary has 
not yet been mapped. The shales in the river are of the typical 
Barraba-tvpe, and contain Lepidodendron, (See Plate xx., fig.2, 
G, H). 

The area north of here was well described by Stutclibury in 
1852(6, a, b). The structure is shown in Plate xx., fig.3. Omit¬ 
ting, for the present, the western portion (see p.271), we note 
the syncline in the Rocky Creek conglomerates, that has been 
traced up from Gunnedah, is maintained, and is clearly to be 
seen in the gorge of Rocky Greek. At the western end of this, 
the dip is to the east at about 25®, while, at the eastern end, the 
dip is westerly at 35®, and increases in the underlying Burindi 
mudstones still further to the east. The series is, in ascending 
order: Burindi tuffaceous mudstones, followed by tuffs covered 
by a very great thickness of coarse conglomerates with boulders 
of granite, porphyry, and rhyolite in a tuffaceous ground-mass, 
with interbedded layers of rhyolite and rhyolite-tuff. Following 
this, there is more tuff, and above a band, about 50 feet thick, 
of a hard cherty tuff, very fine-grained but including small 
pebbles of granite, etc. Following this, is a mass of coarse 
rhyolite-tuff. Altogether this series cannot be less than 2000 
feet thick, and the hill, at the side, exposes at least 500 feet 
more, which, however, have not been studied. 

East of the edge of the conglomerate, the dip rapidly increases. 
The rocks are chiefly mudstone, but at Oaroda, near the junction 
of Rock}^ Greek and the Horton River, is a bed of oolitic 
crinoidal limestone, noted by 8tutchbury(6), and later by 
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Stonier (19), and described by Mr. Card(4S). This continues 
for some distance to the south. The area is in the zone of 
rapid flexing that lies east of the conglomerate all along the 
line. On a creek, near the bend of the river by Eulowrie, 
Stutchbury figured a series of steeply folded and faulted beds, 
and reported the discovery of Lepidodendron therein. (See fig.6). 
What is believed to have been the same section was rapidly ex- 
amined by the writer, and found to be composed of rocks of the 
Barraba-type, with small lenticles of dark blue limestone, and a 
band of pebbles. Though enclosed between masses of Burindi 
rocks, this is probably a narrow infaulted strip of Barraba mud¬ 
stone. Grossing the river, some impure limestone was found 
directly north of Eulowrie homestead; and this can be traced 
northwards to near the old Police Barracks, where Porter found 
Lithostrotion(i) columnare with Syringopora syrinx, and another 
species of Zithostrotion(i)(ii), This may be correlated, pro tern., 
with the Lithostrotion-limestone at Bingara Falls. It appears 
to lie near the base of the Burindi Series (See p.242). 

Dr. Stanley Smith has kindly pointed out to the writer that 
Lithostrotion does not elsewhere occur at the base of the Carbon¬ 
iferous Series proper. Dr. Taughan(46) states, e.y., ^"Lithostro- 
tion (both massive and dendroid) enters in the early Vis^an ” 
[upper moiety of the Lower Carboniferous] ‘‘in North^ 
.America, Britain, and Belgium.'’ It may he, therefore, that the 
true base of the Carboniferous System lies at some unrecognisahle 
horizon in the Barraba mudstone, Fo7' the purpose of mapping, 
however, the base of the Burindi beds is the lowest reeognisaJbh 
horizon in the Carboniferous lhat can be traced. 

East of the Eulowrie limestone, the section on Boundary Creek 
exposes Barraba mudstones dipping gently to the west, and 
extending up to the foot of the scarp of the Bingara Range, 
Though the section appears unbroken, there is reason to think 
it is more or less faulted. 

Returning to Caroda, and continuing to the north, there is 
evidence for faulting in the duplication of the oolitic, crinoidal 
limestone. It is interbedded with green, tuffaceous rock, and 
overlain by conglomerates like that at Caroda. This green 
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rock, which is often associated with the limestone, is doubtless 
that indicated in Stutchbury’s statement, that the limestone 
becomes metamorphosed and passes into “imperfect serpentine” 
te). What is probably the continuation of this limestone occurs 
at a small bluff at the northern end of the sharp S-bend on the 
Horton Biver, north of Pallal, which was twice visited by 
Stutchbury, who obtained an extensive fauna therefrom (1, Pt. 
i., pp.505-507). This is clearly comparable with the Burindi 
fauna. Though L. australe does not occur in this fossiliferous 
zone, it is present immediately to the east of it, e.g,^ at the mouth 
of Pallal Creek. East of this, we pass into typical Barraba 
rocks, which continue with increasingly steep westerly dip up 
the spurs of the Bingara Bange, which are capped by basalt. 
About a mile north-east of Pallal homestead is another patch of 
basalt, at the top of a small hill, 300 feet above the river, but 
1,000 feet below the base of the basalt of the Bingara Bange 
only two miles away. This seems to be a volcanic neck. 

The ridge west of the river contains the base of the Bocky 
Creek syncline. The dip of the conglomerate gradually changes 
to the east, and Burindi rocks appear again before the summit 
is reached. This feature probably accounts for the peculiar 
courses of the creeks draining the slope. At Derra Gap, on the 
summit of the range (called Darragh Gap by Stutchbury), this 
geologist noted the presence of sandstones with a seam of coal 
2 feet 6 inches thick, the upper sandstone being replete with 
vegetable remains (6). Stonier(19) remarks of this spot, that 
sandstone and conglomerate lie in apparent unconformity on the 
Carboniferous rocks. 

West of the river, and seven miles north of Pallal, the rocks 
are tuffaceous conglomerates, in which obscure plant-remains 
were obtained by Stonier, which Etheridge referred to Rha- 
copteris(l). This occurrence appeared to the writer to be merely 
the western limb of the faulted continuation of the Bocky Creek 
Syncline. Up the hill to the west, Burindi rocks appear below 
the conglomerates. To the east, near the river, these conglom¬ 
erates are again cut out by a fault, which brings up the Burindi 
rocks. Further west, at the top of the Slaughterhouse Bange, 
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Stonier reports that basalt overlies Tertiary clays resting on 
current-bedded sandstones of the Middle Clarence (Warialda) 
Series with a slight westerly dip. These rest on Carboniferous 
mudstones dipping E.SO^K. at S5"(19). The limestones of the 
Burindi Series continue northwards, occurring at the head of 
Slaughterhouse Greek, forming little lenses a foot or eighteen 
inches thick, composed of crinoid stems. Associated with them 
are fossil beds containing (20): 

Spirifera convoluta. (Jycdhophyllum sp. 

Spirifera sp. Zaphrentis sp. 

Strophomena sp. Diphyphyllum sp. 

Fenestella sp. Syringopora sp. 

These are doubtless related to the Burindi horizon, though 
the presence of the last two forms is remarkable, and may 
indicate that they belong to a rather lower horizon. Other 
limestones occur west of this, as at Tea Tree Creek, which Stutch- 
bury refers to the same zone as that at Eulowrie. We may 
compare with this occurrence the presence of Burindi rocks at 
Rangira, west of the Rocky Creek conglomerates (See p.267). 

The Carboniferous Series has been traced down to the Gwydir 
River at Gravesend(36). 

vi. Upper Rocky Creek, and the Nandewar Mountains, 

West of the gorge of Rocky Creek, that is cut through the 
conglomerate, the valley opens out into a wide plain, at the back 
of which rises the Mt. Lindsay group of trachytic peaks, first 
recognised as such by Sir T. L. Mitchell(2), and Dr. Leichhardt(3}. 
The rocks of the plain are of the Burindi type, with some differ¬ 
ences. They dip to the east, east of the Rocky Creek Station 
homestead, but, further west, are bent sharply to the west and 
faulted. A syncline follows, the dip changing to the east. Near 
the fault, they are interbedded with a peculiar, dense brown, 
siliceous ironstone-rock, which the writer has traced for over a 
mile; and there is a small plug of basalt a mile south-west of the 
station. About a mile north-west of the station (to Judge from 
Stonier’s map), Mr, Pittman(23) collected the fossils previously 
listed (1, Pt. i., pp.505-507). This indicates a bed on the same 
horizon as Stutchbury's collecting-ground at Fallal, 
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West of this, the mudstones are overlain by the Rocky Creek 
conglomerates; and at the head of Bobbiwaa Creek, Dr. Jensen 
found coal-bearing Permo-Carboniferous sandstones and shales 
(31). To the south, on Boomi Creek, he noted that the valley is 
cut in conglomerates, with rhyolitic and andesitic tuffs and 
quartz-porphyries, which are the same as those seen in Maule’s 
Creek to the south. All these, he classed as Permo-Carbonifer¬ 
ous, following the State Geological Map of 1893. It seems most 
likely, however, that these are the Lower Carboniferous con¬ 
glomerates of the Rocky Creek Series, and the writer^s map 
(Plate xix.) differs from the earlier one in this respect. The 
new boundaries were plotted after discussion with Dr. Jensen, 
who has generously requested that it be added that he concurs 
in the changes made. In the south of this region. Dr. Jensen 
has noted the unconformity between the Coal-Measure sand¬ 
stones and the Carboniferous conglomerates. The boundaries 
of the basalts east of the I7andewar Mountains are based partly 
on Dr. Jensen’s maps, and partly on unpublished observations 
by Mr. L. F. Harper, F.6.S., of the State Geological Survey. 
The details of the other volcanic rocks of the Nandewar 
Mountains have been fully discussed by Dr. Jensen in the work 
cited (81). 

Physiography. 

The most accurate account of the topography of this region 
seems to be that given by Mr. Andrews in his first discussion of 
the physiography of New England ( 32 ). While the effects* of 
uplift are noted, due importance is attached to differential 
erosion in hard and soft structures. To this, rather than to 
differential movement, warping or faulting, the local relief ap¬ 
pears to be due. Nevertheless, the effects of differential uplift 
have determined the broad features of the distribution of elevated 
regions and plain. These will be considered first. 

i. Features due to Differential Movement —The plateaux of 
New England sink to the west, and pass out into the plains 
between Bingara and Warialda. Between Manilla and Tam- 
worth, a rapidly rising series of rugged foothills carries the land- 
surface from the low plains of the Namoi and Peel Rivers to the 
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high plateaux of southei’n New England. These two portions 
of the western boundary of New England are structurally 
collinear, but instead of the boundary of the highland continuing 
the line between these two segments, there extends at right 
angles thereto the Nandewar Range terminating in the Nande- 
war Mountains, beyond which the surface-level sinks rapidly to 
tlie western plains near Narrabri. Further, the height of the 
Nandewar Range increases from Barraba to the west, and other 
evidence (to be detailed later) supports the view that the region, 
which protrudes to the west of the normal western boundary 
line of New England, has been uplifted in the Nandewar 
Mountains, and tilted against the jflanks of the New England 
plateaux. Its western limit, according to Dr. Jensen’s observa¬ 
tions, must be a series of flexures or faults (See Text-fig. 1, p.229). 
To the south-west and north-west, it seems to have warped down 
into the plain. At or near the most elevated portion of the edge 
of this easterly tilted region, lie the Nandewar Mountains, a 
fact which suggests that the elevation and volcanic activity were 
genetically related processes. A further feature, probably due 
to crust-movement, is to be found south-east of Bingara, where, 
stretching south of the Gwydir River, is a widely extending 
region of lowland, which is believed to be a senkungsfeld-region. 
This will be discussed further below(p.280). It is chiefly 
occupied by Mr. Munro’s station, Keera. 

ii. Features due to Volcanic Eruptions. —Two main groups of 
features are due to volcanic eruption, namely, (a) the great dis¬ 
sected pile of the Nandewar Mountains, and (6) the basalt-flows 
which descended the ancient rivers, covering their drift-beds 
(often of considerable thickness). Of these, the trachytes are 
probably the older, but it is not certain that all the basalts are 
even approximately coeval. Two flows certainly occurred near 
Bingara, separated by 120 feet of gravel, but their outpourings 
are considered to have been separated^ by a very short period of 
time (19). Two important regions of basaltic rocks remain un¬ 
mapped, namely, that in the Keera Senkungsfeld, and that near 
Myall Creek. Until these are studied, the Tertiary history of 
the region will be indefinite. 
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iii. Features due to Differential Erosion ,—The most resistant 
rocks in the region are the jaspers, which form a marked series 
of peaks and ridges, and have been reduced to the general level 
only in regions of very long-continued erosion, with local differ¬ 
ential crust-njovement. Second only to the jaspers in their 
resistance are the Baldwin Agglomerates, which form rough 
ridges in the Black Mountain, but are reduced to a peneplain- 
level on the Bingara Range. Somewhat less resistant are the 
Rocky Creek conglomerates, and still less resistant than these 
are the tuffs in the Devonian clay stones of Barraba or Tam worth 
age, which, however, give rise to marked ridges {e.g.^ the Aber¬ 
deen Range) which cross the Manilla River obliquely. The 
phyllites, etc., of the Eastern Series vary in their resistance 
according to their degree of silicification. They could never be 
classed as readily yielding to erosion. The same holds with 
regard to the more siliceous radiolarian cherts of the Tam worth 
Series, 

Of the igneous rocks, we find always, among the resistant 
masses, the dolerites of the Blue Knob type, the Tertiary trachytic 
rocks, and basalts. The granites vary greatly in resistance ac¬ 
cording to their composition, as Mr. Andrews has emphasised (in 
33 and other papers). The high regions south of the junction of 
Cope s Creek and the Gwydir River, or that near Bendemeer, 
are highlands of resistant acid granite; the granites of the lower 
region near Cope’s Creek and Bundara are more basic. The 
gabbros associated with the serpentine vary in their resistance 
to erosion, according to the nature and degree of their altera¬ 
tion. They are generally less resistant tHan the serpentine. 
The case of the last-mentioned rock is peculiar. As is usually 
the case, the serpentine, though soft, is very resistant to erosion. 
It forms, along the eastern side of Hall’s Creek, a mountain-wall 
alnaost as steep and unbroken as that of the Baldwin Agglomer 
ates of Bingara Range, on the opposite side of the valley. This 
is, doubtless, due to the chemical stability of serpentine, which, 
being fully hydrated, decomposes with extreme slowness under 
atmospheric conditions, so that disintegration is very slow; it is 
much less so, however, in the case of schistose than of massive 
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serpentine, owing, possibly, to the readier attack of frost-action 
on the former, or the easier access of atmosph&ic agencies to the 
inner parts of the rock. A serpentine-boulder, however, is rapidly 
broken up in a streapa, owing to its very small resistance to 
mechanical attrition. Hence pebbles of serpentine are seldom 
carried very far from their source. 

The widespread Barraba mudstones and the least siliceous of 
the Tam worth cl ay stones are, in contrast to all the above ro(tks, 
very easily eroded; and consequently give little sign of relief due 
to differential erosion, but are almost always reduced to gently 
rolling, mature surfaces broken by low ridges of the more 
resistant interstratified tuffs. Where the Baldwin Agglomerates 
and Barraba mudstones are faulted together, differential erosion 
brings such dislocations into clear relief. 

The Evolution of the Manilla River. 

The manner in which the several factors cited above have 
co-operated in producing the present topography, seems to be 
most clearly illustrated by a consideration of the river-systems 
immediately adjacent to the Handewar Range, namely, those of 
the Horton and Manilla Rivers. Dr. Taylor (46) has called 
attention to the curious courses of these streams, but since his 
study of them was based upon an inaccurate geological map, his 
explanation is not in accordance with that suggested by later 
investigations, which, however, are still incomplete. 

Ancient valleys marked by river-drift break across the Ser¬ 
pentine Line at Paling Yard, Woods' Reef, and Crow Mountain, 
converging to a point east of Barraba. The elevation of the 
Gap at Paling Yard is approximately 2,320 feet (official map);* 
where the old valleys met, east of Barraba, the elevation of the 
upper surface of the drift must have been not more than 2,040 
feet, and on this lies a thickness of 100 feet of basalt, the upper 
surface of which is about 2,140 feet above sea-level. North of 
Barraba, the upper surface of the basalt is 2,036 feet above sea- 
level, and below the basalt, which is about 60 feet thick, further 

* The elevations cited are all based upon aneroid observations, and are 
thus only rough appi’oximations. 
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Tertiary clays and gravels occur. Following to the west, along 
the basalt-capping of the Nandewar Range, the elevation steadily 
rises. About four miles west of Bell’s Mountain, the underlying 
Tertiary drift reaches a considerable width. Mr, Pittman has 
described it(47) as follows—“The deposit, which is probably of 
late Tertiary age and of lacustrine origin, apparently occupies a 
denuded hollow in the Carboniferous rocks [hei'e considered 
Upper Devonian (W.N. B.)], for the latter containing impressions 
of Lepidodendron mhstrale are seen to outcrop around its margin. 
The lowest beds of the Tertiary series consist of yellowish-grey 
sandstones and shales with numerous impressions of Eucalyptus 
and other plant-remainSj above this is a volcanic tuff consisting 
of impure diatomaceous earth, with rounded pebbles, sanidine 
crystals and fragments of pumice. In some places the tuff is 
very much impregnated with ferric oxide forming a hard 
Hmonite. It is succeeded by a bed of yellowish-brown sandy 
mudstone, about a foot in thickness, and resting upon this is 
the bed of pure white diatomaceous earth, nine feet six inches 
in thickness, with a layer of two inches of coarse sand about 
three feet from the top. Another bed of volcanic tuff contain¬ 
ing numerous sanidine crystals covers the keiselguhr, and is 
overlain by about 100 feet of basalt. The sedimentary beds 

undulate considerably, and.it is difficult to estimate their 

thickness.” Messrs. Card and Dun have found Melosira and 
Spongilla in abundance in the diatomaceous earth (29). 

Tertiary drift appears again beneath the basalt at the head of 
Oakey Creek, and, at the Horton Gap, the basalt has been cut 
through, exposing a thickness of 50 feet of Tertiary drift, fol¬ 
lowed by about 100 feet of basalt, the surface of which is at an 
elevation of 2,450* feet. Five miles south-west of here, at the 
head of Little Creek, the top of the basalt is at an elevation of 
2,510 feet. Across the Horton River, is the long line of basalt, 
which runs east of the Nandewar Mountains, and is reported to 
overjie gravels (19); this may well be a continuation of the 
old river marked by the Nandewar Range. If so, a length of 

‘ This figure is Imsed on a single reading of the aneroid, and is, peihaps, 
rather too high. 
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about 40 miles is preserved of the gravels of an old stream 
which may be termed the Naiidewar River. Several former 
tributaries, other than those already mentioned, are also in¬ 
dicated. At Tea Tree Creek, ten miles S.S.E. of Barraba, a 
thickness of 160 feet of basalt overlies 80 feet of gravel. From 
here, an air-gap leads straight through the low hills to Barraba, 
where, on the School-house Rill, is a small capping of Tertiary 
drift. These may have been connected by a stream, the ‘‘Anti- 
Manilla,” as suggested in Text-fig. 10. The drifts, which under¬ 
lie the Mt Elijah basalts, eight miles south of Barraba, may 
represent a tributary of this hypothetical stream. Probably, 
also, there was another stream which ran parallel to the present 
Borah Creek, but about a couple of miles to the north of it, the 
“Proto-Borah Creek” (vSee p.279). In addition, the basalt- 
capped drift near Hawkin’s Creek, and that near the Junction of 
Upper Manilla River with Little Creek, may indicate the former 
presence of pre-basaltic streams where are now the valleys of 
Upper Hawkin’s Creek and the Upper Manilla River. In the 
latter are several low hills capped with Tertiary drift. 

The phenomena of gravel-filled Tertiary valleys covered by 
basalts are, of course, universal throughout Eastern Australia, 
and no explanation of this particular valley-system would be 
necessary other than that put forward by Mr. Andrews, namely, 
that it was aggraded in a period of depression, which occurred 
during the general movement of uplift(40), were it not for certain 
special features. The elevations cited show that the slope of 
the valley was reversed, and that the basalt-lava must have 
flowed along the valleys in the opposite direction to that of the 
flow of the pre-existing streams. The suggestion, that the 
tilting of the land-surface towards the east was connected with 
the outbreak of volcanic activity in the JS'andewar Mountains, 
is supported by the abundance of volcanic tujS:*, sanidine-crystals, 
and pumice occurring with the diatomaceous earth below the 
basalts, where a small lake was formed by the ponding-back of 
the stream in its valley, thus tilted. This easterly tilting, com¬ 
bined with the elevation of the Nandewar Range with respect 
to the present plains to the south and north, determined the 
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manner of evolution of the former river-system into the present 
one. The Upper Manilla River being blocked by basalt, and 
reversed by the tilting, passed east “up” its old valley, as far as 
Barraba, the hinge-line in the tilting, and then continued “up” 
the now reversed Anti-Manilla River (See Text-fig. 10). The 
waters which came down through the old gaps at Woods’ Reef 
and Crow Mountain formed Ironbark and Crow Mountain 
Creeks, and Joined the Lower Manilla River, which carried 
away the waters of the reversed Anti-Manilla River; Black 
Springs Creek, Tea-Tree Creek, and the intervening air-gap 
being the remnants of this old line of flow. The wavy course of 
the Lower Manilla River is due to the fact that the bars of 
resistant tuff run obliquely to the average direction of slope of 
the land-surface. The relative depression of the Namoi plains 
allowed the dissection of the Black Mountain and Baldwin 
Mountain regions, stripping off the soft Barraba mudstones, and 
laying bare the Baldwin Agglomerates, of which probably only 
a small amount was exposed in Tertiary times (See Text-fig.5). 
Upper Oakey Creek and Tarpoly Creek may be the entrenched 
descendants of the streams which formed the gravels on Mount 
Elijah. The lower portion of Borah Creek was deflected by the 
southerly slope into the Manilla River, and, as its upper portion 
cut lower and iower down into the mudstones covering the slopes 
of Black Mountain, it was pushed to the south along the sloping 
surface of the Baldwin Agglomerate; the point where it crossed 
the Baldwin Range could not move laterally, but could only cut 
deeper into that most resistant rock, and hence, perhaps, was 
produced the sharp northerly bend in the creek at the gorge. 
The uppermost portion of the Horton River, which flows south¬ 
east from Mt Kaputar, may be a deflection and reversal of the 
part of the Nandewar River now hidden beneath the adjacent 
basalts. Its diversion to the north, into the Horton valley, was 
probably the result of a capture by streams tributary to a second 
drainage-system produced by the modification of a Tertiary 
stream, the Proto-Horton, through aggradation, flooding with 
basalt, and differential elevation and erosion. Information to 
hand is insuflicient to permit of discussion of this. 
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For a similar reason, we cannot profitably discuss the probable 
ancient river-systems of the regions east of the Serpentine Belt, 
a rough scheme for which is suggested by Dr. Taylor(46). It is 
evident that great rearrangements have taken place; but the 
investigation of these will require examination of the ancient 
gravels and basalts around Keera, and extensive topographic 
studies. It may be noted, however, that Mr. Cotton confirms 
' Dr. Taylor’s hypothesis of a former connection of the Gwydir 
River with the Macintyre to the nortli(37), and suggests that 
the deflection of the Gwydir into its present westerly course at 
Copeton, was due to the formation of the Keera Senkungsfeld. 
The study of this very sparsely inhabited region will yield much 
of interest phyBiographically. 
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STUDIES IN AUSTRALIAN MECOPTERA, 

No, i. The New Family NansocboristidjE^ with descriptions 
OP A NEW Genus and pour new Species :^nd an Appendix 

DESCRIPTIVE’OP A NEW GeNTTS AND SPECIES FROM NeW ZEA¬ 
LAND. 


By R. J. Tillyard, M.A., B.Sc., F.L.S., F.E.S., Linnkan 
Macleay Fellow op the Society in Zoology. 

(Plates xvi.-xvii.; and three Text-figures.) 

Introduction. 

The Order Mecoptera comprises the peculiar insects commonly 
known as Scorpion-flies, because of the large forcipate append¬ 
ages of the male. These, in some of the commonest genera, are 
carried curved dorsally over the end of the abdomen, thus simu¬ 
lating the corresponding well-known attitude of the scorpion. 
Originally regarded as merely a family {PanorfidcB) within the 
old heterogeneous Order Neuroptera, these insects were first 
raised to the dignity of a separate Order by Brauer, under the 
designation Panorpatse, in 1885. The following year, Packard 
issued his equally famous classification of the Insecta, in which he 
also placed them as a separate Order, with the name, Mecaptei a. 
It being agreed upon that all Orders of Pterygote Insects should 
have names terminating in “-ptera,” Packard’s name has in 
general been adopted in place of Brauer’s, and has been equally 
generally altered to Mecoptera, the original name having been 
badly derived (Greek /jltJkos = length). Though some of the more 
conservative of entomologists still refuse to recognise these 
insects as constituting a distinct Order (see, for instance, Sharp 
in “Cambridge Natural History, Insects, Part i.,” p.449), yet 
such an attitude is quite inconsistent with the opinions of all 
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close students of the Order, and with a host of striking facts 
now available to support them. As an example of the trend of 
the most advanced opinion on the subject, we may cite Hand- 
lirsch,* who not only makes out a strong case for their close 
relationship with the Trichoptera, Lepidoptera, and Diptera, but 
would even derive each of these three Orders separately from 
the .older Mecoptera ! This relationship is signalised by him in 
the elevation of the group comprising these four Orders into a 
Sub-Class, Panorpoidea. How far this is justified is a question 
that I hope to go into in detail in a future paper. Very weighty 
arguments would have to be brought forward in order to dis¬ 
prove the extremely strong case set out by Handlirsch. In any 
case, whether one accepts the Sub-Class Panorpoidea as valid or 
not, the separation of the Scorpion-flies into a distinct Order 
would seem at the present time to rest on absolutely unassailable 
foundations. 

The Order Mecoptera, though abundant enough in some parts 
of the world in individuals, is yet a very small one in the number 
of its genera and species. Esben-Petersen, in his synonymic 
list published in 1915,t gives a total of three families, fifteen 
genera, and one hundred and sixty-two species. As most of the 
species are of moderate size, readily observed and easily caught, 
it seems unlikely that the world contains more than two hundred 
and fifty, or, at the most, three hundred, representatives of this 
ancient Order. 

Comparatively scarce as they are now, yet the fossil record 
would lead us to believe that these insects were more abundant 
in past ages. Quite a number of fossil wings, of which the well- 
known Orthophlehia may be cited as an example, are now con¬ 
sidered to be Mecopterous. They are found chiefly in the Liassic 
and Jurassic strata. BecentlyJ I have described awing belong¬ 
ing to this Order from the Triassic beds of Ipswich, Queensland, 

♦ ‘‘Die Fossilen Insekten,” pp. 1252-1271. 

t “A Synonymic List of the Order Mecoptera.” Entom. Meddelelser, 
10 Bind, 5 Hefte, 1915, pp.216-242. 

J Queensland Geol. Survey, 1916. Publication No, 253, p.29 (JlfcsocAo- 
Tista proavUa), 

22 
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and I have others, as yet undescribed, from the Wianamatta 
shale-beds Narellan, near Camden, N.S.W. More interesting 
still is an undoubted Mecopterous wing from the Permo-Car¬ 
boniferous beds of Belmont, near Newcastle, ISf.S.W., which I 
hope to describe shortly, and which is the first record of the 
existence of a Holometabolous Insect in Palseozoic times. 

In Australia, so far, only seven species have been recorded, 
belonging to four genera. In the spring and early summer, the 
species of the genus Harpohittacns are commonly to be met with 
flying rather lazily over bracken, grass, or low herbage, or visit¬ 
ing tea-tree blossom in search of insects for food. These insects 
are easily recognised owing to their general resemblance to the 
Tipulidoe or Crane-flies. In the autumn, the much rarer insects 
of the subfamily CKoristince appear. They are of very sluggish 
flight, and must be searched for in the neighbourhood of fresh 
water, amongst bracken or in partially dry reedy places. They 
are very rare in collections, and it seems probable that a number 
of new species still await discovery. The following is a list of 
the known Australian species:— 

Family Fanorpddo&y subfamily Choristince: 

1. Chori^a australis Klug ( =Buphania luteola Westwood). 

2. Ohorista ruficeps Newman. 

3. Tasniochorista pallida Esb.-Pet. 

Family Bittaddos : 

4. Bittacus microcercus Gerst. 

5. Harpohitiacus australis Klug (= Bittacus corethrarius 

Ramb., = B. intermedius 2 Selys). 

6. Harpohitiacus tillyardi Bsb.-Pet. = Bittacus australis^ as 

used by Froggatt in “Australian Insects”). 

7. Harpohitiacus nigriceps Selys (= Bittacus intermedius $ 

Selys). 

The above list and synonymy are taken from Esben-Petersen’s 
work. Bittacus microcercus Gerst,, is unknown to me. 

As long ago as January, 1916, I received from Dr. A. J. 
Turner a single female specimen of a remarkable Mecopterous 
insect of very small size, collected by him in Ebor Scrub (5,000 
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feet). This insect had the head, thorax, and abdomen of a 
Dipteron, and its mouth-parts also appeared to resemble those 
found in the same Order. Only the wings showed it to be truly 
Mecopterous, though even in these some striking differences 
were to be noted from the more typical wing-plan of the Order. 
For instance, the presence of a frenulum on the hind wing, and 
the absence of the first apical fork in both wings (a character 
found also throughout the Diptera Brachycera) were points of 
the greatest interest. It remained, therefore, to discover the 
male of this wonderful insect, in order to see whether it pos¬ 
sessed the typically enlarged forcipate appendages of the Me- 
coptera. 

In October last, Mr. G. H. Hardy, of the Tasmanian Museum, 
H obart, captured a number of both sexes of a species very closely 
allied to the Ebor specimen, and sent them to me for determina¬ 
tion. As these were found quite close to Hobart, I at once 
wrote and urged him to obtain more, and to try to observe some 
of the habits of the insect. Mr. Hardy became fully seized with 
the importance of his discovery, and spent all his available time 
in October and November searching for it, in company with 
another collector, M r. Clive Cole. I cannot do better than quote 
his remarks :— 

“The insects were taken near Hobart (off the Strickland 
Avenue) in a little water-course which flows from the leakage of 
a portion of the Hobart Waterworks scheme. This overflow 
keeps the course running throughout the year. It also drains 
the local land. The specimens were taken partly on the wing, 
and partly by sweeping. Cole, who relies upon sweeping, has 
taken only male specimens so far, but I have taken both sexes, 
both on the wiug and by sweeping. One stump of a tree that 
has thrown out shoots seems to harbour a quantity of the insect, 
and from this the majority of the insects were taken. 

“ They are very active and quick-running, taking to the wing 
readily. The only hope of taking the specimens by sweeping is 
to dig the net as far down to the roots of the shrub as possible. 
The disturbed specimens run up and may be caught on the third 
or fourth sweep in the same spott One specimen, running 
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actively over a leaf, allowed me to place a tube over it, and did 
not attempt to fly or drop. 

I could see nothing to attract the insects to this particular 
stump more than any other, so presume they were emerging 
there. -Nearly all the specimens were taken between 12 and 1 
solar time.” 

The locality here described was visited by Mr. Hardy and 
myself towards the end of January of this year, and I can fully 
b^r out Mr. Hardy’s excellent description. The insects were 
evidently over, as we failed to find any of them after prolonged 
search. A few days later we visited a similar water-channel 
near the Springs on Mount Wellington (3,000 feet level), and 
captured a number of the same species in a closely similar situa¬ 
tion, viz., by beating tea-tree bushes overhanging the water- 
channeh 

On January 10th of this year, Mr. Hardy and I visited 
Cradle Mountain, an uiiworked locality in the north-west of 
Tasmania. The collecting-ground lies between the 3,000 and 
4,000 feet levels, and contains numerous lakes and swift mountain- 
streams. Two new species closely allied to the Hobart form 
were obtained here, fciome of these were obtained by sweeping 
bushes overhanging streams, but the majority were got by sweep¬ 
ing the low bushes and herbage fringing the shores of Lakes 
Lilia and Dove. Occasionally also, we noticed the insects on 
the wing. Their flight is fairly strong, and they are not 
easy to capture, owing to their inconspicuousness. We also 
noticed the peculiar method of copulation, which resembles that 
of the A^Uidce very closely. If a male and a female be put 
alive into a glass tube, the male at once seizes the female fiercely 
with his anal forceps, taking hold of her in any position hap¬ 
hazard. He then quickly moves his appendages to the posterior 
end of the body of the female, opening the forceps to a great 
width, and then closing them quickly upon the tip of her abdo¬ 
men The result is a lock-grip, the two insects facing in oppo¬ 
site directions. When once the male has got his correct hold, 
no amount of annoyance will persuade him to let go. The pairs 
could even be killed in the cyanide bottle without always relax¬ 
ing their grip. 
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Several gravid females were taken, but we could not persuade 
them to lay any eggs. All attempts at unravelling the life- 
history have so far failed. All we can be certain of is that the 
larval stage must be either aquatic or semi-aquatic, since the 
insects are confined to the neighbourhood of water. The presence 
of cerci in the female suggests that the eggs are carefully placed, 
either upon moist gx'ound, or upon the stems of plants fringing 
the water-courses or the borders of lakes. 

These insects differ so greatly from all existing Mecoptera that 
I have no hesitation in placing them in a new family, which will 
contain a single new genus and four new species. 

Family FANISTOCHORTSTIDAE, fam.nov. 

(Text-fig. 1). 

Mecopterous insects of small size (expanse of wing ll-lSmm.). 
Head small and globular, with large compound eyes and three 
ocelli. Antennae (Plate xvii., fig.6) elongated, composed of 22-25 
joints, of which the first two are stouter than the rest, the third 
slender and much elongated. Mouthparts very remarkable 
(Plate xvii., figs 7-9). Labrum and epipharynx (Fig.7, ep) 
forming a sharply projecting beak, somewhat more prominent 
in the female than in the male; the epipharynx is fused basally 
to the underside of the labrum, but separable from it at the tip. 
Mandibles (Fig.7, vid) vestigial, weakly chitinised triangular 
pieces at the sides of the labrum, without teeth. Maxillae (Figs. 
8, 9) well-developed, with small cardo (c) and elongated stipes 
{nt). Maxillary palpi {mxp) long, five-jointed, hairy, the basal 
and terminal joints somewhat swollen, the others subcylindrical. 
The third joint carries a conspicuous disk-like sense-organ {so) 
ringed with black chitin,and bearing on its face numerous minute 
pits. Inner lobe of maxilla {il) an elongated piece of delicate, 
almost colourless chitin, carrying rows of closely-set delicate 
hairs; the tip rounded. In their natural position, the two 
inner lobes are held with their distal ends in contact in a vertical 
plane, lying above and upon the proboscis, so that they may 
possibly help to form a sucking-tube with the latter organ. 
These lobes appear in situ as part of the proboscis, and might 
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well be mistaken for a bypopharynx, but dissection soon reveals 
their true nature. Labium fFig.8) with well-developed sub- 
mentum {sm) and mentum (m), no palpi. The distal end of the 
labium is produced into a very distinct proboscis, the two halves 
of which are only partially fused; their distal portions form a 
large bifid labellum (lb) carrying short hairs and bristles set in 
conspicuous chitinous pits with raised rims. The proboscis is 
probably formed by the two paraglossse. 

Thorax: prothof'ax rather small. Pterothorax large and 
strongly built, the mesothorax larger than the metathorax. Legs 
long and slender, the coxae immense, the femora long and fairly 
broad, the tibiae long and slender, with a pair of short spurs at 
the distal end; tarsi five-jointed, slender, the first joint very 
long, claws and empodium small. 

Wings in repose held over the back of the abdomen in the 
form of a steep roof or tent (much as in Eemerohiidm). Wing- 
membrane covered all over with an immense number of minute 
hairs or microtrichia] larger bristle-like hairs or macroirickia are 
present along all the veins, and also form a dense short fringe 
all round the wing, but are absent from the wing-membrane itself, 
except on the pterostigma, where they encroach slightly inwards 
from the border. Venaticyti (Text-fig, 1) open, regular, fore- and 
hindwings subequal, the distal portions closely similar, but the 
basal venations showing considerable difierences. Sc shortened. 
A distinct but weakly chitinised pterostigma present between 
the distal end of Rj and the wing-border. unbranched, 

and hence first apical fork absent in both wings {c/, Diptera 
Brachycera). Discoidal (dc) and median (me) cells present, 
closed. Second (Afg), third (Afg), and fourth (Af 4 ) apical forks 
present. Thyridium (t) at about middle of wing. Cubital fork 
(cuf) near base; from it Cuj arches up to fuse with the main 
stem of M for some distance; this stem is continued in a direct 
line by Cui as a strong convex vein, while M arches away 
from it anteriorly, branching into two at L In hindwing, Cug 
fuses with lA soon after leaving cuf. Coupling apparatus oj 
wings (Plate xvii., tig. 10) consisting of a very distinct frenulum 
(fr) in hindwing, formed of a small jugal process carrying two 
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strong bristles, and an equally strong jugal bristle (jb) on the 
forewing. Tn flight, the bristles of the frenulum engage the 
underside of the basal posterior portion of the forewing (as in 
Planipennia and some Lepidoptera), while the jugal bristle lies 
dorsally over the costal margin of the hindwing. 



Text-fig. 1. 

Wing-venation of NamiochvriUa dipteroidesy n.g. et sp. Comstock, 
Needham nomenclature and notation. Afe, Afg, Af^, second, third, 
and fourth apical forks; cuf, cubital fork; dc, discoidal cell; me, 
median cell; pde, post-discoidal cell; pt^ pterostigma; rf, radial fork 
(origin of Rs); fide, subdiscoidal cell; t, thyridium (medimn fork); tc^ 
thyridial cell. 

Abdomen of male subcylindrical, of female somewhat 
enlarged towards middle, then tapering towards tip. Nine well- 
formed segments present, and vestiges of a tenth, with small 
cerci, two-jointed in male (Plate xvii., fig.ll,c), three-jointed in 
female (fig. 12, c). In male, seg. 9 is swollen to form the enlarged 
base of the claspers^ which are of the typical Panorpoid form, 
but are not arched dorsally over the abdomen, as in Panorpa 
and allied genera. Genital pore of male covered by a pair of 
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partially fused valves (fig. 11, v)x the ninth segment ends dorsally 
in a median bilobed appendage of small size, situated between 
the base of the claspers. In female, seg. 8 carries a pair of 
ventral gonapophyses (fig. 12, gp) with pointed, curved ends; 
these form the ovipositor. Seg. 9 is normal; seg. 10 very short, 
carrying the small but distinct cerci (c). 

Genus Nannochorista, n.g. 

(Plates xvi.-xvii.) 

Characters as in the family, to which may be added Hind¬ 
wing slightly shorter and narrower than forewing; base of hind¬ 
wing very distinctly narrower. Sc in forewing ending at or a 
little before two-thirds of the wing-length, either upon Rj (Plate 
xvi., figs. 1,3, 4) or upon C (fig-2); in the former case, the ptero- 
stigma remains open basally; in the latter, it is closed basally by 
the upcurved end of Sc and a small cross-vein descending from 
it upon Ri, between C and Sc in forewing, two constant cross¬ 
veins. Sc in hindwing very short, ending upon C either above 
or before the level of the origin of Rs (this character is variable 
for individuals of the same species). Pterostigma supported 
below by a single constant cross-vein descending upon the dis- 
coidal cell {dc). Second apical fork (Afg) always divided by a 
single constant cross-vein, which therefore closes distally a single 
postrdiscoidal cell {pdc) situated beyond and below dc, close to 
the apex of the wing. Below dc and pdc, a suh-discoidal cell (sdc) 
is closed off by two constant cross-veins, the first descending 
from R44.5 upon M14.2 somewhat distad from t, the second de¬ 
scending from Rj upon at about the middle of the length of 
pdc, Thyridium or median fork (i) placed somewhat distad from 
level of rfy but before the beginning of dc. Median cell (me) 
completely closed, with Afg stalked, but Af^ sessile upon it. 
Below and a little before the level of t, Cuj forks, sending out an 
oblique upward branch Cui* which fuses with M3+4, thereby 
completing the closure of the thyridial cell {tc). At the thyri- 
dium, the pigmentation of the wing-veins is interrupted for a 
short distance, so that there appears to be a short break in the 
three veins meeting at this point; this formation I propose to 
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term the thyridial hiatus. It is more conspicuous in the fore- 
wing than in the hind. In forewing, near base, there are cross¬ 
veins between Cug and lA, between lA and 2A, and (close up 
to base) between 2 A and 3 A; 3 A is branched. In hind wing, 
there is a cross-vein from lA to 2A, just below gu/; 2 A is 
branched, 3 A simple. 

Genotype, Nannochorista dipterouies, n.sp. fHobart and 
Mount Wellington, Tasmania). 

1. Nankochorista niPTBROiDBs, n.sp. 

(Plate xvi., fig.l). 

(J. Total length 4, abdomen 2*7, forewvthg 6*5, hindwing 5*7, 
expanse 13 mm. 

Head medium brown, 
eyes very dark brown, vertex 
and ocelli black. Antennce 
3 mm., scape, pedicel, and 
base of third joint brown¬ 
ish, rest black. Mouth-parts 
brownish, of the form de¬ 
scribed above (under char¬ 
acters of the family). 

Thorax black, a tinge of female in Nannochori^ta.-^a, jV. 

of reddish-brown near wing- c, N. 

bases. Legs pale semi-trans¬ 
parent brownish, slightly darkened distally on each segment; 
tarsi darker. 

Abdomen: 1-8 black, with a slight tinge of reddish-brown 
at extreme base; all segments furnished with short pale hairs. 
Segs. 9-10 and claspers rich brown, with hairs of same colour. 

g. Total length 6-7*5, abdomen 4*5-5*5, forewing 7-8, hindwing 
6-7, expanse 14*5-17 mm."* Head and thorax as in male, except 
that the labrum and epipharynx are slightly longer. Abdomen 
shining black; cerci shaped as in Text-fig. 2, a 

* In all the species, the variation in size of the females is very great, 
necessitating the giving of limiting measurements. On the other hand, 
the males vary very little in size, so that an average measurement will 
su£6ce. 
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Hobart (October-November), Mount Wellington (Jan- 
iiary). On bushes at the sides of small watercourses. 

Types, series of paratypes in Coll. Tillyard (Hobart, 

October-November, 1916, taken by Messrs. G. H. Hardy and 0. 
Cole). 

2. Nannochorista holostigma, n.sp. 

(Plate xvi., tig.2). 

Total length, $ 4*8, $ 6 - 8 ; abdomen, 3, $ forewiny, 

$ 6 , $ 7-8'5; hindwing, 5*2, 9 6-7*5; expanse, $ 12*5, 9 14*5- 
17*5 mm.* 

Closely resembles N, dipterdides, from which, however, it may 
be at once distinguished as follows In forewing, Sc ends up 
on C, not on Rj, and the pterostigma is completely closed proxi- 
mally by a small cross-vein descending from Sc to Rj. Wings 
slightly broader and generally somewhat less hyaline than in 
iT. dipterdides’, most of the cross-veins in the forewing usually 
distinctly clouded. Legs with a black spot on each trochanter, 
a black blotch distaily on each femur. Segs.9-10 and claspers 
of $ rich red-brown, larger than in N, dipterdides, Cerci of 9 
as in Text-fig, 2, h. 

Hob, —Shores of Lakes Lilia and Dove, Cradle Mountain, 
N. W. Tasmania (3,000 feet). Also a few specimens from bushes 
overhanging the creeks. January, 1917. 

Types, (J 9 , and series of paratypes, in Coll. Tillyard. 

3. Nannochorista maculipennis, n.sp. 

(Plate xvi., fig.3). 

^(unique), 2'otal le'rigth abdomen forewing 5*5, hind^^ 
wing 4*7, expanse 11*4 mm. 

This very distinct species differs from dipterdides as follows: 
Head entirely black; antennae 2*7 mm, 22-3ointed, black, third 
joint not much elongated. Thorax and abdomen-. 1-S jet black, 
9-10 and claspers dark brown, large, blunter than in JT. dipter- 

■* In all the species, the variation in size of the females is very great, 
necessitating the giving of limiting measurements. On the other hand, 
the males vary very little in size, so that an average measurement will 
suffice. 
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o'ides^ somewhat hairy. Wings distinctly shorter and more 
rounded at apices than in the other species; forewing heavily 
clouded with greyish-black upon all the cross-veins and junctions 
of the veins, as shown in Plate xvi., fig. 3. Hind wing with 
cross-veins near middle of wing lightly clouded. 

Hah. —Crater Lake Creek, Cradle Mountain, N.W. Tasmania 
(3,500 feet). A single male, beaten out of a bush by Mr. G. H. 
Hardy, January 16th, 1917. 

Type, in Coll. Tillyard. 

4. Nannochorista bboraca, n.sp. 

(Plate xvi., fig.4). 

9 (unique), 'rotal length 6, abdomen 4, forewing 7*5, hindwing 
6*5, expanse 15-5 mm. 

Head reddish-brown, vertex and ocelli shining black; 
autenncB 4 mm., scape and pedicel reddish-brown, rest black, 
third joint long. Eyes black; mouth-parts blackish. h o r a x 
dark shining brown. Legs very slender, semi-transparent pale 
brownish, tai-si somewhat darker. Wings rather elongated, 
slightly clouded, as shown in Plate xvi., fig.4. Abdomen 
very dark shining brown Cerci with slender elongated third 
joint, as shown in Text-fig. 2, c. 

Closely resembles N. dipterdides $, but can be distinguished 
from it at once by the form of the cerci. 

Z?«6.--Ebor Scrub, N.S.W. (5,000 feet). A single female 
taken by Dr. A. J. Turner, F.E.S., on January 11th, 1916. 

Type, 2 in Coll. Tillyard. 

Hannochorista is an example of a highly specialised reduced 
type based upon a very archaic foundation. I am not able to 
indicate the existence of any close relatives of it at the present 
day, though it seems highly probable that a careful study of the 
small Liassic wing-types, such as Orthophlebia, might reveal its 
ancestry. In order to appreciate the value of Nannochorista to 
the student of the phylogeny of the Panorpoid Orders, it would 
be best to deal separately with certain of the archaic and cseno- 
genetic characters presented by it. 
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Archaic Charmter^. 

1. Method of folding the wings. -The high roof-like maimer of 
folding the wings is probably the original manner for the 
ancestor of all the Panorpoid and Neuropterous (s.str.) groups. 
It is still retained in the Megaloptera, most of the Planipennia, 
in many Trichoptera. and in some ancient Lepidoptera, e.p'., the 
HepialidcB. 

2 . The presence of a wing-couplmg apparatus^ with frenuhmi 
well developed .already shown that most Planipennia 
possess this coupling-arrangement for the wings. As is well 
known, the majority of Lepidoptera also possess a well-de¬ 
veloped frenulum. Now the same structure turns up in the 
Mecoptera! Although not before recorded for this Order, its 
presence in Nannochorista led me to examine carefully the other 
representatives of the Mecoptera in my collection. In the 
Choristin<B, I find a definite jugal process present on the hind¬ 
wing, with a distinct frenulum of two bristles. On the fore¬ 
wing, instead of the single strong Jugal bristle of Nannochorista^ 
there is a bunch or pencil of stiff bristles of smaller relative size. 
A small frenulum is present at the extreme base of the hind wing 
in Panorpa, also in Harpobittaciis. 

Two important conclusions follow from this 

a That the equality and independence in flight of fore- 
and hind wings in recent Mecoptera, such as Mittacns, is yiot 
fndmitive, as Handlirsch supposed, but a secondary development 
from an original condition in which the wings acted together in 
flight, the connection being made by means of the frenulum and 
jugal lobe. 

b. That the frenulum is an archaic structure which was 
present in the ancestral form of the Panorpoid Orders, a 7 id co 7 i- 
sequeMlg the main stem of the Lepidoptera must be the Fre^iatce, 
with the Jugatse as an archaic side-branch with specialised winy- 
connection. I shall have more to say upon this in a future 
paper, when dealing with the origin of the Lepidoptera. 

3. The probable aquatic or semii-aquatic life-hist 07 *y ,—Much 
evidence can be brought forward to show that the ancestors of 
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the Panorpoid and Neuropterous (s.str.) Orders were originally 
semi-aquatic. The habit is still retained by Nannochorista, and 
probably also by the Choristince, in Mecoptera, by the Tipulidm 
and many other families in Diptera, by the Chauliodince in 
Megaloptera, and by the Osmylidce in Planipennia. Erom such 
an archaic form of life-history, the development of true aquatics 
(e.g., Sialince, Trichoptera), of false aquatics (e.g., Culicidce)^ and 
of land-dwellers is easily traceable. 

Ccenogenetic Characters. 

1. Reduction in size. -Nannochorista is by far the smallest of 
all existing Mecoptera. The reduction closely parallels that of 
many Dipterous families, «.p., the relationship of Nannochorista 
to Panorpodes and allies is closely analogous to that between 
Culicidoe and Tipulidce. 

2 . Loss of macrotrichia from wing-membrane, —Almost all 
Mecoptera show macrotrichia more or less abundantly upon the 
wing-membrane. In Nannoohorista^ the wing-membrane re¬ 
sembles that of many Diptera and Hymenoptera, a state that 
may also be due to the elimination of macrotrichia. 

3. Reduction of the sub-costal vein. —This is especially evident 
in the hindwing. Compare the hindwing of Lepidoptera. 

4. Loss offirst apical fork. —This is unique amongst Mecoptera, 
but is the normal condition throughout the whole of the Diptera 
Brachycera. 

5 . Highly specialised condition of fusion between M and Cui.— 
The amount of fusion between these two veins, and the far 
distal position of the departure of M from M-f-Cui, are quite 
unique in Mecoptera. It seems to me that a similar condition 
exists in the Hymenopterous wing, and that the homologies of 
the veins in that Order could be determined by reference to an 
original Panorpid-like ancestor, in which a similar fusion had 
become a fixed character; and, on this fusion, all later develop¬ 
ments must have been based. 

6 . High specialisation of mo^ith-parts. —The great reduction of 
the mandibles, the formation of the sharply-pointed labrum- 
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epipharynx, and the presence of a definite proboscis with bilobed 
labellum, are unique in Mecoptera. Here is a development 
closely parallel to that of the Diptera. Compare, for instance, 
the mouth-parts of Nannochorista with those of the Blepharo- 
ceridce {see Kellogg, ‘‘Genera Insectorum, Fasc. n6, lUepharo- 
ceridm ”). 

In conclusion, it seems clear that the discovery of this remark¬ 
able new type of insect is of the greatest interest to students of 
all the Panorpoid Orders, and cannot fail to influence very 
greatly our views upon the phylogeny of the Lepidoptera and 
Diptera, as w^ell as radically altering our conception of the 
Mecoptera as an Order preserving an original freedom of action 
between fore- and hindwings. 


Appendix. 

After completing my work on the Nannochoristidce, it occurred 
to me that it was very likely that these remarkable insects 
might be found in New Zealand as well as in Tasmania. I 
therefore sent out pairs of cotypes from my series to several 
correspondents in the Dominion. In reply, I received from Mr. 
A. Philpott, F.E.S., of Invercargill, a pair of a very fine species, 
which he had taken in 1913, and had put by in his collection, 
thinking that it was some peculiar or aberrant form of Lacewing. 

A study of these insects reveals the fact that they are very 
closely allied to the Tasmanian forms, but are even more reduced 
as regards their venation. 1 think it best to place them in a 
new genus, the definition of which is here given, together with 
a description of the new species, and a Text-figure of the wings 
(Text-tig. 3). 


Genus C h o r i s t e l l a , n.jr 

* o 

Insects of the general size, appearance, and structure of 
Jamiochorista, but differing from that genus as follows 
Wings somewhat broader and shorter than in Nannochoruta; 
the second apical fork (between and R,) not divided into two 
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cells by a cross-vein, but simple, as in Trichoptera, Lepidoptera. 
and Diptera. Median cell shorter and broader than in Banno- 
chorista; the three veins running into the thyridium becoming 
iiyaline at that point, (as in Kannochorista, but Jess markedly 
vso) so as to form a thyridial hiatm. Sc ends up with a curve 
upon R, in the forewing, not far from the pterostigma; in hind¬ 
wing, Sc is very short, and ends upon the costal border well 
before the origin of Rs. 



Text.fig.3. 

Ghoristella philpotti, n.g. et sp. Wings of male; ( x 12). 


Antennae with 23-24 joints, the first two short and stout, the 
third much longer and slenderer, the rest shorter than the third, 
slender and equal to one another. Maxillary palps five-jointed 
in both sexes, slender, slightly hairy. 

Genotype, Choristella fhil/pott% n.sp. 

Choristklla philpotti, n.sp. 

Total length, 3“ abdomen, (J 3, J 4; forewing, <J 6, $ 8'5; 

hindwing, 5*3, Q 7*5; expanse, 12*5, J 17*5 mm. 

Head brown; eyes and antennse dark brown. Thorax 
blackish. Legs brown, with darker femora. Wings hyaline, 
the forewing marked all over with semi-transparent blotches of 
dull brownish, as shown in Text-fig,3; hindwing slightly clouded 



300 STUDIES IN AUSTRALIAN MECOPTERA, L, 

with brown at the points of union of the veins with the apical 
and posterior margins, and upon the cross-veins. Frenulum 
well-developed, with two strong bristles in the male, and a third 
somewhat shorter bristle also present in the female 

Abdomen cylindrical, shiny black with pale pubescence. 
Segment 9 and anal appendages brown, the latter shaped very 
much as in Nannochorista maculipennis. 

Types, in Coll. Tillyard. A male and a female, collected by 
Mr. A. Philpott. 

Log. —The male from Queenstown, F.Z., taken on December 
20 th, 1913; the female from Longwoods, N.Z., on December 5th 
of same year. 

Hah .—South Island of N.Z. I have little doubt that this 
insect would be found in any of the mountainous regions of the 
South Island, especially along the borders of lakes and small 
mountain-streams. 

The insect is dedicated to Mr. A. Philpott, who is to be con¬ 
gratulated upon this fine discovery. No doubt other species 
will be found in New Zealand, as soon as collectors get to know 
the appearance of the insect, and its most likely haunts. 

The bearing of this discovery upon the Antarctic Theory as 
advocated by Mr. Hedley, is obvious. A highly specialised 
derivative from a very ancient stock, and quite unlike anything 
else known to exist in any other part of the world, the Nauno- 
choristida form one of those test-groups upon which the Theory 
may be found either to stand or fall. The distribution of this 
family, so far as at present known, in Tasmania, the Eastern 
Highlands of Australia, and in New Zealand, can only be ex¬ 
plained by dispersal from an original common Antarctic ancestor. 
If another form belonging to this family were to be found in 
bouth Chili or Patagonia, the evidence would be complete; but 
it seems almost hopeless to expect this region to be well searched 
for such out-of-the-way insects, for a very long time to come. 

In the loss of the cross-vein dividing the second apical fork, 
Ghoristella is the most highly specialised of all Mecoptera, and 
approaches very closely to the venational type of the Diptera 
Brachvcera, 
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EXPLANATION OF PLATES XVI.-XVII. 

Plate xvi. 

Fig.l.— Namiochorif^ta dipUroides 6 , n.g. et sp.; ( x 8J). 

Fig.2 .—Nmmoclioriffta hohsPigma 6, n.g. et sp.; { x 8J). 

Fig,3 .—Nannochorisfa macuHpeihnis d, n.g. etsp.; (x8‘i). 

Fig.4 .—Namoclimata eboy^aca 9 , n.g. et sp.; ( x SJ). 

Plate xvii. 

Fig.5 .—Naymochoriata holoatigma <J , n.g. et sp.; ( x 9.U. In position of 
rest. 

Fig. 6 .—Naymochonsta holostigma d , n.g. et sp. Antenna; ( x28). 

Fig.7. ^Nannochoriata dipteroXdea 9, n.g. ct sp. Labrum Ubv)^ epipharynx 
(ep)^ and vestigial mandibles (md); (x 83). 

Fig,8.— Nanyiochot'iata dipteroides 9, n.g. et sp. Maxillae and labium, 
dissected off together and viewed from ventral side; //, inner lobes 
of maxilla; lb, labellum; m., mentum; mxp, maxillary palpi; 
mi, submentum; st, stipes; ( x 83). 

Fig. 9 .—Nannochoriata dipterdidea d , n.g. et sp. Maxilla dissected off; 
c, cardo; il, inner lobe; onxp, maxillary palp; «o, sense-organ on 
third joint of palp; at, stipes; { x 83). 

Fig. 10.-Coupling-apparatus at base of wings of Nannochoriata; Jr, frenu¬ 
lum; Flo, forewing; Hio, hindwing; jh, jugal bristle; (x 83). 

Fig. 11 .—Nmnochoriata dipterdidea, n.g. et sp. Dorsal view of end of 
male abdomen, cleared and mounted in Canada Balsam; e, cerci; 
valves; 8-10, abdominal segments; ( x 28). 

Fig. 12 .—Nannochoriata holoatignia, n.g. et sp. Lateral view of end of 
female abdomen, cleared and mounted in Canada Balsam; c, cerci; 
gp, gonapophyses; 8-10,abdominal segments; ( x28). 
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NOTES AND EXHIBITS. 

Mr. Turner exhibited a specimen of Ghloris dimricata R.Hr., 
“ Star-grass,” collected near Beedy Creek, Inverell district, the 
most easterly locality known to him for it in New South Wales, 
with the possible exception of a doubtful specimen collected by 
him in the Clarence Biver district. Specimen No. 29 in the 
list, without locality, given on p.438 of the Catalogue of the 
Colonial and Indian Exhibition, 1886, New South Wales Court, 
was found by him near Gundabooka, N.S.W, 

Mr. W. W. Froggatt exhibited examples of Brachyscelid galls 
{Apiomorpha pharatrata Sohr.), the male galls growing out fi'om 
the side of the female galls, the winged, male coccids resting in 
the gall-tubes. 

Mr. J. L. Froggatt showed specimens of a fourth (undescribed) 
Chalcid wasp, bred from the pupse of Pycnosoma rufifacies^ one 
of the green blowflies troublesome to sheep, collected at Salis¬ 
bury Court, TJralla, N.S.W. 

Mr. Tillyard exhibited a collection of insects belonging to the 
very ancient Order Mecoptera or Panorpatse, in illustration of 
his paper on the new family Nannochoristidce^ including repre¬ 
sentatives of the PaTLorpidob (s.str,), Meropidce^ Ghoristidcf*^ 
Ei^tacidcBj and Nannochm'istidob. 

Mr. Fletcher called attention to two recent records of Aus¬ 
tralian plants escaping from cultivation in other countries, and 
interfering with the indigenous vegetation-ilcacm dealhata 
Link, in South Africa [Henkel, J. S., South African Jouimal of 
Science, xiii., No.o, p.l85 (1916)]; and Hakea acicularis B.Br,, 
in New Zealand [Bell, J. M., & Clarke, C., Bulletin No.8 (N.S.) 
of the New Zealand Geological Survey, p.5 (1909)]. 
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. ORDINARY MONTHLY MEETING. 

July 25th, 1917. 

Dr. H. G. Chapman, President, in the Chair. 

The Donations and Exchanges received since the -previous 
Monthly Meeting (27th June, 1917), amounting to 7 Vols., 40 
Parts or Nos., 8 Bulletins, 2 Reports, and 3 Pamphlets, re¬ 
ceived from 42 SocieLies, etc., and one private donor, were laid 
upon the table. 


NOTES AND EXHIBITS. 

Mr. E. A. Breakwell gave an outline of his application of Dr. 
J. C. Willis’ method of studying the endemic flora of Ceylon, with 
reference to geographical distribution and evolution in general 
[Phil. Trans., ccvi., p.307 (1915)] to the Australian Gramiuecu, 
very similar results being shown, in respect of the average rarity 
of endemic species, genera, and certain sets of species of dis¬ 
tinctive genera. 

Mr. Fletcher showed examples of reversion-shoots, and Acacia- 
seedlings, and discussed some of their characteristics, as pre¬ 
liminary to a case for discussion to be oflfered at next Meeting— 
[namely, the interpretation of Mr. Bentham’s statement that 
Callistemon riyidus R.Br, is “ Intermediate between C. lanceo- 
latiis DC., and C, linearis DC.”(PI. Austr., iii., p.l21)]. 
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REVISION OP AUSTRALIAN LEPIUOPTERA, vi. 

By a. Jefferis Turner, M.D., F.E.S. 

Pam. GEOMETRID-®. 

Subfam. BOARMIANA:. 

Pore wings in $ often with a basal fovea; 7, 8, 9 stalked from 
before upper angle of cell, well separate from 6, which arises from 
angle, 10 and 11 arising separately from cell, or 10 out of 9, or 

10 and 11 stalked or coincident, 10 often connected with 9 and 

11 with 12, rarely 10 and 11 arising separately and anastomos¬ 
ing, rarely 11 apparently out of 12. Hind wings with 5 obsolete, 
3 and 4 separate, 6 and 7 separate, S approximated to cell 
usually to about middle; cell about | or 

This is the largest subfamily of the Oeometridce, and is well 
characterised by the absence of vein 5 in the hind wings. Apart 
from this, it appears to be primitive in its structure, and, though 
the genera are numerous, they never depart far from the normal 
structure. They show an excessive variability in the develop- 
raent of veins 10 and 11 of the forewing, together with great 
constancy in the other features of the neuration. Owing to 
these causes, their study is unusually difficult. I had advanced 
far in this revision some two years ago, when, for extraneous 
reasons, I abandoned it. Lately, E have taken it up again, 
thinking it better to publish it in an incomplete state, rather 
than to postpone it indefinitely. So far as the Queensland 
element of the fauna is concerned, I have been much assisted by 
Mr. L. B. Prout, who has kindly examined much material, and 
compared •it with Mr. Warren's types at Tring; and it would be 
a pity that his generous assistance should be wasted. I am 
sorry that there has been no one to do the same thing with Mr. 
Ijower's types, and it is very possible that I have redescribed 
some of his species. 
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The curious structure known as the fovea is useful as a generic 
character and as indicating generic relationship. But, like all 
secondary male characters, it must be used with caution. It is 
certainly characteristic of the Boarmia group, though lost in 
some genera {Ilyhernia^ Melanodes), and even in some species of 
genera in which it is usually well marked {Ectropis^ Ileteroptila). 
But it is also present occasionally in the Cashiorgroup {Ilypery- 
thra, Gasbia rectaida), and in sevex’al species of Amelora, as well as 
in the closely related genera Angelia, Authcemon^ and Faramelorcc. 
It seems to have been developed independently in these two latter 
instances, just as a similar but differently situated structure has 
developed in the hind wing of Deilinia and the fore wing of 
Meritodes. 

Owing to the variability of the neuration, particularly in the 
i/oarwia-group, it is necessary to examine, wherever possible, a 
series of each species. Only by so doing will the neuration be 
properly understood, and some authors have fallen into unneces¬ 
sary errors by neglect of it. Under the genus Boarmia will be 
found some illustrations of this variability. It is important 
also to recognise that neuration may be apparently identical 
but morphologically distinguishable. To take a single example, 
in Text-lig. 1, vein 10 is absent. This neuration is common in 



Fig.l. Fig.2. Fig.3. 


the gonua Boarmia, and as iO and 11 are often long stalked in 
the same specie^ it is evident that 10 has become coincident 
with 11. But the same neuration occurs in Ohro^tobapta, and 
with anastomotic variations in Lomographa, in which genera, 
there is reason to believe, 10 is coincident with 9. Text-fig.2 
occurs in Boarmia and many other genera, and really, as ap¬ 
parently, 10 and 11 arise long-stalked from cell. But in Metro- 
campii, the same neuration has not that significance. For in 
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other examples of MetTocawipd^t 10 arises clearly out of 9 (Text- 
fig 3), and anastomoses with 11. Tiie structure in Text-fig.2, in 
Metrocampa, has resulted from the non-development of the short 
basal portion of vein 10. The occasional non-development of 
portions of veins may give rise to very puzzling appearances in 
the genera Boarmia and Rhinodia. In Rhinodia^ 11 usually 
anastomoses with 12, but the non-development of the basal por¬ 
tion of 11 causes that vein to arise apparently out of 12. In 
Boarmia, it will be shown, 11 may appear to arise from 12 in 
quite a different way, the basal stalk of 10 and 11 having become 
separated from the distal part of 11, which remains connected 
with 12 by what was, originally, a connecting bar. 

I think it is impossible to arrange the genera in any tabular 
scheme, and even an artificial key would be most difficult to 
construct, and of doubtful value. But it is possible to give a 
general idea of the relationship of the genera. Firstly, there is 
a primitive and distinctly Australian group, of stout hairy build, 
the terminal joints of the palpi rather long, the thorax often 
crested, and veins 10 and 11 arising separately from cell. This 
may be called the Chlenia$-group. From it arose the Thalaina- 
group, in which 10 arises from 9; and the Amelora-gvowip, more 
slenderly built, with short palpi, less hairy, 10 and 11 long- 
stalked, and sometimes with a fovea. In all the genera of these 
groups, the neuration shows little variability. Secondly, a not 
very dissimilar form like Cleora, with similar neuration, but 
shorter palpi than Chlenias, and with a large fovea, gave rise to 
a large group of genera, in a few of which (Lpelliana, Metrooampa) 
10 arises from 9, but in most 10 and 11 are long-stalked or 
coincident. This is the £oarmia-group. The Abraxas-group, 
so different iu colouration, appears to be closely correlated in 
structure. But there appear to have been also developed more 
smooth-scaled forms with a strong tendency for 10 to arise out 
of 9, or to become coincident with it. This is the Beilin ia-group, 
represented in Ausi.ralia by Casbia and its allies. 

I have made no attempt to record unrecognised species 
Species which I have been unable to examine are marked thus f. 
Types, unless otherwise specified, are in my collection. 
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Gen. 1. OoHYMiCA. 

(Jorymica Wlk., Cat. Brit. Mus., xx., p.:i30; Hmps., MotHs 
Tnd., iii., p.l85. 

Tongue well-developed. Palpi rather long, slender, porrect; 
terminal joint moderately short, obtuse. Antennae of ^ simple, 
minutely ciliated. Thorax and abdomen not crested; thorax not 
hairy beneath. Femora glabrous; posterior tibiae of ^ not 
dilated. Forewings with a very large fovea developed both on 
upper and lower surfaces; 10 and 11 coincident and anastomosing 
with 12. Hind wings with costa excised beyond middle; neura- 
tion normal. 

Type (7. arnearia Wlk. An isolated genus, peculiar in the 
exaggerated development of the fovea. 

1. CORYMICA ARNEARIA. 

Gorymica arnearia Wlk., Cat. Brit. Mus., xx., p.231; Hmps., 
Moths Ind., iii., p.l85. 

(J. 16 mm. Head bright yellow, posteriorly brownish; face 
bright yellow, with a brown transverse bar below middle. Palpi 
1|; brown, towards base yellow. Antennae whitish, towards 
base brown. Thorax yellow, with a brown transverse bar on 
anterior edge. Abdomen yellow, with two or three brown 
median dorsal spots on basal segments, and a median whitish 
suffusion. Legs yellow ; anterior and middle femora brown; 
apices of tibiae and first tarsal joints brown. Forewings tri¬ 
angular, costa straight from near base almost to apex, apex 
acute, termen slightly bowed, oblique, finely w^avy; bright 
yellow, with a few brown strigulae, most numerous on costa; basal 
fifth of costa white; a large sub-basal fovea edged posteriorly 
with brown, its anterior part scaleless and translucent; a brown 
erect mark on | dorsum, and a similar smaller mark midway 
between it and tornus; a triangular apical blotch, narrow on 
costa but extending to below middle of termen; cilia white, 
barred with brownish. Hindwings similar but without dorsal 
marks and apical blotch. Underside as upper. 

H.Q.: Kuranda, near Cairns, in May; one specimen in Coll. 
Lyell, received from Mr. F. P. Dodd. Also from Borneo and 
India. 
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Gen.2. Z e h e b a. 

Zeheha Moore, Lep. CeyL, iii., p.468; Hmps., Moths Iiid., iii., 

p.200. 

Head smooth. Tongue well-developed. Palpi moderate, 
porrect, shortly rough-scaled; terminal joint short. Antennse of 

simple, shortly ciliated. Thorax not crested; beneath hairy. 
Femora smooth ; posterior tibise of ^ dilated, with internal 
groove and tuft and abbreviated spurs. Forewings strongly 
falcate at apex and angulated in middle; in ^ witli well-marked 
fovea; 10 and 11 coincident, anastomosing with 12 (or free : 
Harapson). Hindwings with cell short (about 8 approxi¬ 
mated nearly to end of cell. 

One of the Boarmiorgrou'p. Type, Z. lucidata Wlk 

2. Zeheba lucidata. 

Macaria(T) lucidata Wlk., Oat. Brit. Mus., xxvi., p.l651, 
Mvarsia margmata Wlk., Cat. Brit. Mus., xxxv., 1561; Moore, 
Lep. CeyL, iii., PI.205, f.8. Zeheba aureata Moore, Lep. Atk,, 
p.263. Z, lucidata Hmps., Moths Ind., iii., p.201. 

(J. 44 mm. Head ochreous-whitish; face with a transverse 
median brown bar. Palpi 1; brown, towards base ochreous- 
whitish. Antennse ochreous-whitish speckled with brown; cilia- 
tions in $ |. Thorax and abdomen ochreous-whitish. 
ochreous-whitish ; anterior pair with some brown irroration. 
Forewings elongate-triangular, costa straight to near apex, there 
strongly arched, apex strongly but obtusely falcate, termen 
longer than dorsum, strongly oblique, with a strong tooth on 
vein 4; ochreous-whitish, thinly scaled, and translucent; more 
densely scaled at base; a thick brown costal line from base to 
and a short bar about middle, with some fine brown strigulse 
before and beyond it; an oblique brown line from ^ costa to 
near base of dorsum; an obscure brown spot in disc at end of 
cell; a brown spot on mid-dorsum, with some brown irroration 
between it and costal bar; a fine, brown, outwardly curved, wavv 
line from | costa to dorsum before tornus; beyond this, terminal 
area is more densely scaled with some brownish suffusion and 
strigul^, and a short brownish line from dorsum; cilia ochreous- 
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whitish, with some brownish admixture. Hind wings long, 
termen rounded, sharply dentate; colour as forewings, but with¬ 
out basal markings. Underside similar. 

N.Q.: Kuranda, near Cairns; one specimen, received from 
Mr. F. P. Dodd. Also from Java, Borneo, Ceylon, and India. 

Gen.3. Anisographe. 

Anisographe Warr., Nov. 2ool,, 1897, p 254. 

Face smooth. Tongue well-developed. Palpi moderately long, 
ascending, shortly rough-haired; terminal joint very short. 
Antennae of $ shortly bipectinate, towards apex simple. Thorax 
not crested; beneath hairy. Femora smooth; posterior tibiae of 
(J dilated. Forewings of $ without fovea; 10 and 11 long- 
stalked from cell, their stalk anastomosing or connected^ with 
12, 10 sometimes connected with 9. Hindwings quadrate or 
rhombiform, more elongate in neuration normal. 

Probably a development of Prohithia^ the fovea being lost. 
Type, A. dissimilis Warr. 

3. Anisographe dissimilis. 

Anisographe dissimilis Warr., Nov. Zool, 1897, p.254, PI. iv., 
f.l, 2. Aspidoptera navigata Luc., Proc, Koy. Soc. Qsld., 1899, 
p.l46. 

46 mm. Head pale brown; face with an incomplete, dark 
fuscous bar below middle. Palpi 1^; pale brown. Antennae 
pale brown, usually with some fuscous irroration; pectinations in 
^ 14, apical simple. 'Ihorax and abdomen pale brown. Legs 
pale brownish spotted with fuscous. Forewings elongate-trian- 
gular, costa very slightly arched, apex acute, slightly produced, 
termen strongly bowed, sinuate towards tornus, oblique; 10 and 
11 long-stalked, their stalk connected by a bar with 12 (l^J), or 
anastomosing with 12 (1<J), or in addition 10 anastomosing with 
9(1(J); pale brown, with sparse dark fuscous strigulse; a fine 
transverse fuscous line at a strongly marked line from apex 
to I dorsum, brown, near apex fuscous, succeeded by a fine, closely 
parallel, fuscous line; several dark fuscous terminal dots ; cilia 
pale brown. Hindwings quadrate, long, strongly produced in 
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middle, acutely angled on vein 4, slightly dentate on other veins; 
a fuscous transverse line near base; a brownish line from J costa 
to mid-dorsum; a dark fuscous discal dot; a faint, dentate, incom¬ 
plete, postmedian line; colour as forewings but without terminal 
dots. Underside brown-whitish, with dark fuscous strigulse but 
without defined markings. 

5 . 46-50 mm. Forewings with 10 and 11 long-stalked, their 
stalk anastomosing with 12 ( 1 $), or in addition 10 anastomosing 
with 9 (2$); without oblique line from apex; usually with a 
discal dot; groundcolour paler but often with a broad brown 
terminal band. Hindwings not so strongly produced; colour as 
forewings. 

Warren^s figures are good, but the numbers referring to the 
sexes have been transposed. In Coll, Lyell is a fine $ aberra¬ 
tion, with a broad, black, oblique streak across both wings. 

N.Q.: Cooktown, Cairns, Mackay. —Q.: Brisbane. 

4. xlNISOGEAPHE SUBPULCHRA. 

Gonophaga suhpulchra Warr., Nov. Zool., 1897, p.400. G. 
cdhipuncta Warr., Nov. Zool., 1899, p.357. 

35-45 mm. Head whitish-brown; face with three trans¬ 
verse fuscous lines. Palpi 1 ;^; whitish-brown, with a few blackish 
scales. Antennse whitish-brown irregularly spotted with fuscous; 
pectinations in $ 1 ^-. Thorax and abdomen whitish-brown, 
with a few fuscous scales; tegulse fuscous. Legs whitish-brown 
spotted with fuscous. Forewings triangular, costa straight to 
near apex, apex acute, termen slightly wavy, acutely angled on 
vein 4; 10 and 11 long-stalked, their stalk anastomosing with 12 
(2(5“, 1 $), similar but 10 connected with 9 (l^J); whitish-brown 
with sparse dark fuscous irroration and strigulse; first line 
indicated by dark fuscous dots, from J costa to \ dorsum; a 
quadrangular fuscous-brown spot, sometimes pale-coloured, on 
mid-dorsum, in 9 not developed; sometimes a dark fuscous, pale- 
centred, median, discal dot; a line of dots from § costa, sharply 
bent inwards beneath costa in a straight line to dorsal spot; cilia 
brown-whitish with some fuscous suffusion. Hindwings sub¬ 
quadrate, dentate, acutely and more prominently toothed on 
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vein 4; colour as forewings but with a dark fuscous, pale-centred, 
discal dot, and a nearly straight brown line from tornus to apex, 
edged posteriorly with whitish. Underside similar but darker, 
and with pale-centred discal dots on both wings. 

In this species, the two sexes are very similar. 

N.Q.: Kuranda, near Cairns; Evelyn Scrub, near Herberton; 
Mackay. Also from Louisiades. 

Gen. 4. Probithia. 

Frohithia Warr., Nov. ZooL, 1894, p.440 

Frons flat. Tongue developed. Palpi moderate, porrect; 
second Joint thickened with appressed hairs above and beneath; 
terminal joint moderately long, obtuse. Antennae of $ serrate, 
shortly ciliated. Thorax not crested, beneath slightly hairy. 
Femora glabrous. Posterior tibiae of $ dilated. Forewings of 
$ with a well-marked fovea; 10 and 11 long-stalked from cell, 
their common stalk connected by a bar with 12. Hind wings 
quadrate, angled on vein 4: cell rather short (fh Type, F. 
exclusa Wlk. 

I have only one $ to examine, and the neuration may vary. 
A modification of the Boarmiarii,X.^m with specialised hind wings, 
it appears t.o be allied to the Australian genus Anisographe. 

5. Probithia exclusa. 

Hemerophila{V) exclusa Wlk., Cat. Brit. Mus., xxi., p.320. i/. 

prmtereuns Wlk., op, cit, xxi., p.320. Acidalia imprimata Wlk., 
op, cit.^ xxiii., p.771. Macaria ohstataria Wlk., op. cit,, xxiii., 
p.928. Uithia lignaria Wlk,, op. cit.^ xxxv., p.1600. Luxiaria 
exclusa Hmps,, Moths Ind., hi., p.l96. 

42 mm. Head grey-whitish, with a transverse fuscous 
band; face fuscous, lower edge ochreous. Palpi 1; fuscous, 
basal joint and base and lower edge of second joint ochreous. 
Antenme fuscous, towards base grey-whitish; in $ with well- 
marked serrations (^) towards apex, each with a short terminal 
bristle. Thorax grey-whitish. Abdomen pale fuscous, basal 
segments whitish. Legs pale ochreous; anterior pair dark fus 
cous anteriorly. Forewings triangular, costa straight to near 
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apex, apex acute, termen# straight, slightly oblique; whitish with 
sparse fuscous irroration; markings dark fuscous; a spot on ^ 
costa with indications of a fine basal line; a second spot on costa 
beyond middle; a third spot midway between this and apex, 
giving rise to a fine interrupted postmedian line, at first outwards- 
oblique, then sharply angled and very oblique to dorsum before 
middle; this is followed by a faint diffused grey shade; a fuscous 
terminal line; cilia fuscous. Hindwings quadrate, sharply 
angled on vein 4; colour as fore wings; a faint fuscous h’ansverse 
line at a dark fuscous, straight, dentate, median, transverse 
line. Underside pale oehreous; forewings with a broad, fuscous, 
postmedian, oblique line; hindwings irrorated only on margins, 
a short, dentate, fuscous line from costa, and another from 
dorsum before torn us. 

!N'.Q.: Cape York (Elgnerj; one specimen in Coll. LyelJ. Also 
from Java, Borneo, Ceylon, and India. 

Gen.5. Medasina, 

Medasina Moore, Lep. Ceyl., iii., p.408; Hmps., Moths Ind., 
iiL, p.283. 

Tongue well-developed. Palpi moderate, upturned, closely 
appressed to frons, thickened in front with closely appressed 
hairs. Antennai in $ bipectinate, apex simple. Thorax and 
abdomen not crested; thorax densely hairy beneath. Femora 
glabrous; posterior tibiae of ^ strongly dilated. Forewings in 

with fovea; 10 and 11 long-stalked, 11 connected with 12. 
Hindwings not elongate; neiiration normal. Type, 2f strixaria 
Gn. 

Distinguished from Boarmia by the upturned palpi; from 
Amhlychia^ by the long-stalking of 10 and 11, and the much 
shorter hindwings. 


6. Medasina strixaria. 

Heumrophila strixaria Gn., Lep., ix , p.217. Medasina strix^ 
arm Hmps., Moths Ind., iii, p.286. 

80 mm. Head, thorax, and abdomen brown. Palpi brown, 
suffused externally with dark fuscous. Antennse brown; pectin- 
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ations in $ 7, apical | simple. Legs grey-brown irrorated with 
fuscous. Forewings elongate-triangular, costa gently arched, 
apex: pointed, termen bowed, rather strongly oblique, dentate; 
10 and 11 long-stalked, 11 connected with 12 soon after separa¬ 
tion (1(J); brown, with fine fuscous strigulation on veins and 
towards costa; a fine, dentate, blackish, median line from costa 
beyond middle to ^-dorsum; antemedian represented by a black¬ 
ish line from dorsum, soon confluent with median; postmedian 
from costa, at first fine, dentate, and directed outwards, then 
bent inwards as a strong, straight, very oblique, black line join¬ 
ing median above dorsum; a fuscous shade posterior to lower 
part of postmedian line; a fine, pale, dentate or wavy, sub¬ 
terminal line; cilia brown. Hind wings with termen but slightly 
rounded, dentate; colour as forewings. Underside fuscous- 
brown, with fuscous discal .spots and postmedian lines, and 
whitish-ochreous, terminal bands. 

5.100 mm. Paler, more generally strigulated, lines indistinct 
or obsolete, except subterminal, which is well-marked. Vein 10 
from cell, 11 apparently from 12, not connected with 10(1$). 

N.Q.: Kuranda, near Cairns; in jNTovember; one specimen, in 
Coll. Lyell, received from Mr. F. P Dodd.—Q.: Brisbane; one 
specimen, in Queensland Museum. Also from Ceylon and India. 

Gen. 6. B a u b a c h a . 

Borbacha Moore. Lep Ceyl., iii., p.446; Hmps., Moths Ind., 
iii., p.l70. 

Face smooth. Tongue well-developed. Palpi moderately 
long, ascending, rather slender, smooth-scaled; terminal joint 
rather long, obtuse. Antennae of $ unipectinate, with long 
pectinations, apical simple. Thorax not crested, hairy beneath. 
Femora glabrous; posterior tibiae not dilated. Forewings in $ 
with a large fovea and a bar-shaped retinaculum; 10 and 11 long- 
stalked, their common stalk anastomosing with 12, 10 anasto¬ 
mosing with 9. Hind wings with the cell rather short (less than 
^), otherwise normal. Type, Anisodes pardaria Gn., from Borneo 
and India. 

The neuratioii may vary; I have only one ^ for examination. 
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7, Borbacha BUCHRYSA. 

Onyohodes euohrysa Low., Trans. Roy. Soc. S. Austr., 1894, 
p.82. Borbacha parviscripta Warr., Nov. Zool., 1896, pp. 130, 
296, and 306. 

N.Q.; Cairns, Townsville. Also from Louisiades and Java. 

Gen. 7. Diastictis. 

Diastictis Hb., Yerz., p.288; Meyr., Proc. Ijinn. Soc. N. S. 
Wales, 1891, p.586. 

Head smooth, face usually with an inferior tuft. Tongue 
present. Palpi porrect, shortly rough-scaled; terminal joint 
moderate, tolerably acute. Antennje shortly or moderately 
hipectinated. Thorax and abdomen not crested; thorax slightly 
hairy beneath. Femora glabrous. Posterior tibiae of $ more or 
less dilated, sometimes with an internal groove containing a long 
pencil of hairs from base. Forewings in $ with fovea: 10 absent, 
11 connected or anastomosing with 12 and 9, or free. Hind- 
wings with termen angled on vein 4; neuration normal. 

The right application of this name is not quite certain. The 
genus, as here defined, appears to be a very natural group. 


1. Discal spot of forewings pale-centered. amtraliaTia. 

Disoal spot of forewings narrow, dot-like or absent. 2. 

2. Hindwings with termen strongly dentate. odontias, 

Hindwings with termen slightly or not dentate. 3. 

3. Forewings with apex falcate. tessdlata. 

Forewings with apex not falcate. 4. 

4. Wings whitish, with dark fasciae. maryaHtl% 

Wings not whitish. .k 

5. Wings beneath with a broad dark fascia connected with 

middle of termen. hypomochla. 

Wings without broad dark fascia beneath. glareom. 


8. Diastictis australiaeia. 

Halia australiaria Gn,, Lep., x., p.91. Selenia apamaria 
Wlk., Cat. Brit. Mus., xx.,,p.255. Macaria rcmotaria Wlk., op, 
ciL, xxiii., p.938. M, gratularia Wlk., op. cit., xxiii., p.939. M. 
infocaria Wlk., op. cit., xxiii., p.939. M.frontaria Wlk., op. cit, 
xxvi., p.l652. M.panagraria Wlk., op. cit, xxvi., p.l653, M. 
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j>orrectaria Wlk., op. city xxxv., p.l659. M. comptata Wlk., 
Char. Undesc. Lep., p.78. Diastictis ausiralictrid Meyr., Proc. 
Linn. Soc. N. S. Wales, 1891, p.587. 

Forewings with 11 anastomosing with 12 (3Ij), anasto¬ 
mosing with 12 and connected with 9 (1(J), or anastomosing with 
both 12 and 9 (1^, 2$). 

Q.: Toowoomba, Killarney, Stanthorpe.—N.S.W.: Armidale, 
Ebor, Sydney, Bathurst, Orange.—Vic.: Melbourne, Gisborne.— 
Tasm.: Launceston, Deloraine, Swansea, Hobart. 

9. Diastictis odontias. 

Diastictis odontias Low., Trans. Roy. Soc. S. Austr., 1893, p.168. 
Semiothisa fusca Warr., Nov. Zool., 1896, p.412. Xeoionema 
tephrinata Wan*., Nov. Zool., 1896, p.414. 

Antennal pectinations of $ 5, apical i simple. Forewings 
with 11 free (4<J, 2$), or anastomosing with 12(1$). 

N.A.: Port Darwin.—;N.Q.: Cooktown, Cairns, Innisfail, Her- 
berton, Stannary Hills, Townsville. 

10. Diastictis margaritis. 

Diastictis margaritis Meyr., Proc. Linn. Soc. N.S. Wales, 1891, 
p.588. Teph7'inopsis gratiosa Swin., Trans. Ent. Soc., 1902, p.617. 

N.Q.: Stannary Hills (Dr. T. Bancroft).—Q.: Rockhampton. 

11. Diastictis tessellata. 

Acadra tessellata Warr., No*^. Zool., 1899, p.57, 

$. 28-30 mm Head and thorax ochreous-whitish, with a few 
fuscous scales; face fuscous, upper and lower margins ochreous- 
whitish. Palpi ochreous-whitish, apex of second joint and 
terminal joint fuscous. Antennse whitish-ochreous, with some 
fuscous scales. Abdomen ochreous-whitish, with some fuscous 
irroration and faint brownish sujffusion. Legs ochreous-whitish, 
with pale fuscous irroration. Forewings triangular, costa straight 
to near apex, then strongly arched, apex strongly produced, 
falcate, termen sinuate beneath apex, then bowed: 11 free(l$), 
11 anastomosing at a point with 12 (1$): ochreous-whitish, with 
sparse fuscous irroration and faint ochreous suffusion; markings 
fuscous; an oblique streak on ^ costa giving rise to a hardly per- 
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ceptible basal line; a similar streak on middle, and another at 
giving rise to a faint line at an angle to | dorsum; subterminal 
represented by a dentate, suffused, fuscous line from tornus; an 
interrupted, fuscous, terminal line; cilia fuscous, towards tornus 
ochreous-whitish. Hindwings quadrate, acutely angled and.pro¬ 
duced on vein 4; colour as forewings; a blackish discal dot at /p 
sometimes a broad, fuscous, subterminal band; cilia ochreous- 
whitish. Underside similar; both wings with a broad, fuscous, 
subterrainal band; forewings with a white apical blotch strigu- 
lated with fuscous. 

N.Q.: Kuranda, near Cairns, in December and January; two 
specimens, received from Mr. F. P. Dodd, of which one is in 
Coll, Lyell. Also from New Guinea. 

12. Diastictis hypomochla, n.sp. 
i)7ro/xo)(Xo9, barred beneath. 

28 mm. Head pale brownish. Palpi 1|; pale brownish, 
towards base mixed with ochreous-whitish. Antennse grey, 
pectinations in 2|, apical simple. Thorax and abdomen 
pale brownish. I.egs whitish-ochreous, irrorated with fuscous; 
anterior pair, except coxse, middle tibiae and tarsi, fuscous; pos¬ 
terior tibiae in $ strongly dilated. Forewings triangular, costa 
nearly straight, apex pointed, termen bowed, oblique; 11 free 
l$)ii brownish-grey; costal edge pale ochreous, with fuscous 
strigulations; an ill-defined, median fascia white strigulated with 
ground-colour; on outer edge of this are sometimes two fuscous 
spots beneath costa; cilia brownish-grey. Hindwings slightly 
dentate on vein 4; crenulate between this and apex; colour as 
forewings, but with a fuscous discal dot at dark postmedian 
spot, when present, more central. Underside similar, but with 
a broad, dark, postmedian fascia connected with termen on both 
wings. Type in Coll. Turner. 

N.Q.: Cairns, 

13. Diastictis glakbosa, n sp. 

Glareostis, gravelly. 

5. 30 mm. Head and palpi whitish-ochreous mixed with 
fuscous. Antenna whitish-ochreous. Thorax and abdomen 
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pale fuscous. Legs whitish-ochreous speckled with fuscous; tarsi 
uniformly suffused with pale fuscous. Forewings triangular, 
costa nearly straight, apex round-pointed, terrnen bowed, oblique, 
wavy; whitish, faintly ochreous-tinged on veins and costa, and 
densely strigulated with pale fuscous; a fuscous line from ^ costa 
obliquely outwards, soon bent and oblique inwards to ^ dorsum; 
a fuscous discal dot at f; a fuscous line from | dorsum towards 
terrnen beneath apex, succeeded by a subtornal fuscous suffusion ; 
a white subapical spot, a faint interrupted fuscous terminal line; 
cilia whitish. Hind wings with terrnen wavy, angled on vein 4; 
colour as forewings, but first line straight, and without tornal 
suffusion and subapical spot, but with a narrow fuscous suffusion 
posterior to second line, and some subterminal white spots. 
Underside whitish, with patchy ochreous suffusion; otherwise as 
upper side. Type in Coll. Turner. 

N.Q.: Kuranda, near Cairns, in April; one specimen, received 
from Mr. F. P. Dodd. 

Gen. 8. Hypo si dr a. 

Eyposidra Gn., Lep., x., p.l50; Meyr., Proc. Linn. Soc. N. S. 
Wales, 1891, p.588; Hmps., Moths Ind., iii., p.213. 

Head and face smooth-scaled. Tongue weakly developed. 
Palpi rather short, porrect or slightly ascending, thickened with 
appressed or short rough hairs; terminal joint short, obtuse. 
Antennae in ^ with a double row of long pectinations, apex 
simple. Thorax and abdomen not crested; thorax hairy beneath. 
Femora glabrous or somewhat hairy. Fore wings with apex pro¬ 
duced and falcate; fovea in $ present; 10 and 11 stalked, or 
separate, or 10 absent, not anastomosing. Hind wings with 
terrnen angled on vein 4; neuration normal. 

A small and natural genus; best distinguished from Boarmia 
by the weak tongue, falcate forewings, and angled hindwings. 

The neuration varies beyond ordinary limits, and there seems 
to be a constant difference between the neuration of the two 


sexes. 

Type, ff, jauiai’ia Gn. 

1. Wings reddish-brown'. jawlaria, 

.Wings fuscous-grey.. iolaca. 


24 
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14. Hyposidra .JANIARIA. 

Ilyposidra janiaria Gn., Lep., x., p.150; Meyr., Proc. Linn. 
Soc. N. S. Wales, 1891, p.588. Lagyra agrealesaria Wlk., Oat. 
Brit. Mus., XX., 59. L, dijfxisata Wlk., op. cit.^ xxxv., 1537. X. 
infusata Wlk., op cit., xxxv., 1538. Ilyposidra australis Peld., 
Reise Nov., PI.129, f.23, 24. H. variabilis ab. sicci/olia Warr., 
Nov. Zool., 1897, p.ll9, 

Porewings with 10 and 11 stalked, not anastomosing or 
10 absent (Sg); in one $ 11 is stalked with 7, 8, 9. 

N.A.: Port Darwin, —N.Q.: Cape York, Cooktown, Cairns, 
Innisfail, Townsville. Also from Java. 

^ 15. Hyposidra talaca. 

Lagyra talaca Wlk., Cat. Brit. Mus., xx., p.59; Hmps., Moths 
Ind., iii., p.213. (Jhizala deceptatura Wlk., op. cit., xx., p.264. 
Lagyra rigusaria Wlk., ojo. cit., xxvi., p.l485. L. hornbycaria 
Wlk., op. cit., XXXV., p.l539. L. Jiaccida Luc., Proc. Linn. Soc. 
N. S. Wales, 1893, p.l54. Hyposidra schistacea Warr., Nov. 
ZooL, 1896, p.305. 

A variable species, usually fuscous-grey; I have two $ brown¬ 
ish-grey, of which one has a dorsal, pale ocbreous blotch. Fore¬ 
wings with 10 and 11 stalked (3(J), or separate (2(J;, not anasto¬ 
mosing, 10 absent (Ij). 

N.Q.: Cairns. 


, Gen. 9. Discalma. 

Discalma Meyr., Proc. Linn. Soc. N. S. Wales, 1891, p.590. 
Face with a short tuft of scales. Tongue present. Palpi 
moderate (over 1), subascending, rough-scaled; terminal joint 
short, obtuse. Antennae in ^ simple, with rather long ciliations. 
Thorax and abdomen not crested; thorax slightly hairy beneath. 
Femora glabrous. Posterior tibiae of ^ not dilated. Fore wings 
in $ with a small fovea partly covered by a basal tuft of scales; 
10 and 11 stalked, their common stalk sometimes connected by 
a bar with 12, 10 sometimes anastomosing with 9. Hind wings 
normal. 
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I 6 .DISCALMA NORMATA. 

Tephrina normata Wlk., Cat. Brit. Mus., xxiii., p.966. 2\ 

parallelaria Wlk., op.cit, xxvi.. p.l650; Hraps., Moths Ind., iii., 
p.210. Aapilates exfusaria Wlk., op. cit., xxvi., p.l683. Tephrimi 
de^sicata Wlk., op. eit., xxxv., p.l660. Discalma normata Meyr , 
Proc. Linn. Soc. N. S. Wales, 1891, p.590. 

N,Q.: Cairns, Townsville.—Q.: Brisbane, Stradbroke Island. 
Also from New Guinea, Java, Ceylon, India, and Africa. 

Gen. 10. A N 0 M o c T E N A, n.g. 
di'opoKT€i'o<s, with unusual pectinations. 

Face smooth. Tongue well-developed. Palpi rather short, 
porrect or somewhat ascending; second joint much thickened 
with rough scales; terminal joint short, abruptly truncate. 
Antennae of $ unipectinate, apical i simple. Thorax not crested; 
beneath densely hairy. Femora not hairy; posterior tibiae of $ 
strongly dilated, posterior spurs abbreviated, and tarsi shortened. 
Forewings of ^ with a basal fovea; 10 and 11 long-stalked from 
cell. Hindwings normal. 

The dorsal antennal pectinations are completely absent, while 
the ventral are well-developed. The neuration seems to be con¬ 
stant ( 4 (J, 4 §). While very near Borhacha, from which it may 
be distinguished by the palpi and ^ posterior tibiae, in structure, 
this genus is, I think, an independent development from the 
BoarmiorStem. 

17. Anomootbna trisecta, n.sp. 

Triaectus, three times divided. 

^ 5 . 28-32 mm. Head grey mixed with whitish; face dark 
fuscous. Palpi IJ; fuscous or grey mixed with whitish. An¬ 
tennae fuscous; pectinations in $ 2^. Thorax grey, in och- 
reous-tinged, with a transverse dark fuscous line before middle. 
Abdomen grey, apices of segments whitish. Legs dark fuscous 
irrorated, and tarsi obscurely annulated with whitish; posterior 
pair mostly whitish. Fore wings triangular, costa moderately 
arched, apex rounded, termen slightly bowed, scarcely oblique; 
grey, with some, whitish irroration and a few blackish scales, in 
$ sometimes tinged with brownish-ochreous; markings blackish; 
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a line from J costa to base of dorsum • a line from ^ costa to ^ 
dorsum somewhat curved outwards and slightly sinuate; a line 
from costa before middle obliquely outwards, sharply angled 
above middle and inwardly curved beneath angle; this line in 
$ is sometimes approximated and suffusedly connected with 
preceding line; a similar line, but with less prominent angle, 
from f costa to ^ dorsum; in one (J, the whole of the median 
band is suffused with fuscous; a short, oblique, subapical streak; 
a whitish, finely dentate, subterminal line preceded by a similar 
blackish line, two prominent teeth of which interrupt it above 
middle; cilia grey mixed with whitish. Hindwings with termen 
rounded ; fuscous-whitish, towards termen fuscous; two fine 
fuscous transverse lines, before and beyond middle, the former 
often obsolete; cilia whitish, with some obscure fuscous bars. 
Underside whitish, with fuscous irroration; antemedian and 
postmedian lines, median discal dot, and terminal band on each 
wing. 

The ^ is slightly variable, the $ appears constant. 

Q : Brisbane, in October, February, March, and June; Too¬ 
woomba, in October; Nanango; eight specimees. — N.S.W.: New. 
castle, one J in Coll. Lyell, probably the same species, but with 
lines much more slender, subapical streak produced parallel to 
costa, and a brownish suffusion before subterminal line. 

Gen. 11. Aporoctena. 

Aporoctena Meyr., Proc. Linn. Soc. N. S. Wales, 1891, p.622. 

Face smooth- Tongue present. Palpi short (1), porrect, 
hairy; terminal joint very short. Antennae in $ simple, min¬ 
utely ciliated. Thorax not crested, hairy beneath. Femora 
glabrous; posterior tibise of $ strongly dilated, with internal 
groove and tuft; posterior tarsi of $ abbreviated. Forewings 
of with fovea; 10 and 11 long-stalked, 10 anastomosing with 
9 beyond 7. Hindwings normal; length of cell -1. 

Differs from Boarmia only in the shorter palpi and simple 
male antennae. • 

18. Aporoctena scierodes. 

Aporoctena scierodes Meyr., Proc. Linn. Soc. N. S, Wales, 1891 

p. 622 . 
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Forewings with 10 and 11 long-stalked, 10 anastomosing with 

9 {iS, 22 ). 

Q.: Brisbane; from December to March. 

19. Aporoctena aprepes, n.sp, 
aTTpeTTTjs^ Tinbeautiful. 

(Jg. 21-27 mm. Head, palpi, antennae, thorax, and abdomen 
fuscous. Legs fuscous; tarsi annulated with whitish. Fore- 
wings triangular, costa straight to near apex, apex round-pointed, 
termen slightly bowed, oblique; 10 and 11 long-stalked, 10 anas¬ 
tomosing with 9 (2(J, 1$); fuscous; lines blackish; first line at -J, 
outwardly curved, very obscure; median line faintly indicated 
before middle; postmedian at f-, distinct, nearly straight; traces 
of a whitish subterminal line; an interrupted terminal line; cilia 
fuscous. Hindwings with termen rounded; fuscous; a darker 
transverse line from torn us, not reaching costa; cilia fuscous. 
Underside whitish with fuscous irroration and fuscous terminal 
bands. 

A small and most Inconspicuous species, easily overlooked. 

17.Q.: Innisfail, in May.—Q,: Brisbane, in February. Three 
examples. 

Gen. 12. Symmetroctbna. 

Synimeirocte7ia Warr., Nov. Zool., 1896, p.l 27. Lipogya Warr., 
Nov, Zool., 1898, p.249. 

Frons smooth, rounded, more or less prominent. Tongue 
present. Palpi moderate, porrect, densely rough-haired beneath; 
terminal joint very short, concealed. Antennae of $ bipectin- 
ated, apex simple. Thorax with dense bifid posterior crest, 
beneath hairy. Femora glabrous; posterior tibiae of $ dilated. 
Forewings in $ with large fovea; 10 and 11 stalked, sometimes 
the stalk or 11 anastomoses with 12, and sometimes 10 with 9. 
Hindwings normal. 

Type, Larentia exprimataria Wlk. Further material (I have 
only three specimens for examination) may show additional 
variability in neuration. The genus is closely allied to Boarmia^ 
but I think the strong thoracic crest, with the rounded frons, 
sufficient points of distinction. 
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1. Fore wings with clear whitish blotch beyond second line capiiota. 


Forewings without whitish blotch. 2. 

2- Forewings with first line single. expriniatayna. 

Forewings with first line bifiumted towards dorsum. 3. 

3. Forewings with subterminal line nearly straight. etitheta. 

Forewings with subterminal line irregularly dentate. ,*<cotina. 


20.t'S ymmetroctena capnota. 

Selidosema capnota Meyr., Proc. Linn. Soc. N'. S, Wales, 1891, 
p.605 

W.A.: Albany. 


21. Symmetroctena exprimataria. 

Larentia exprimataria Wlk., Oat. Brit. Mus, xxvi., p.l704. 
Selidosema exprimataria Meyr, Proc. Linn. Soc. N S. Wales, 
1891, p.604. Symmetroctena fumosa Warr., Nov. Zool., 1895, 
p.l28. 

Both Mr, Warren (Nov. Zool., 1898, p.249), and Colonel 
Swinhoe (Trans. Ent. Soc., 1902, p.627) assert that this species 
has no fovea, and both imply that Mr. Meyrick made a bl under, 
tlierefore, in putting it into the genus Selidosema. The fovea is 
present, and is exceptionally large and distinct. 

Vic,; Melbourne. 

22. Symmetroctena eutheta, n.sp. 

€v^€T05, neat, orderly. 

28 mm. Herd and face fuscous mixed with whitish-och- 
reous. Palpi If, with long, rough hairs beneath; fuscous. An- 
tennse fuscous; pectinations in $ 5, [apices broken]. Thorax 
fuscous, with some whitish scales; crest whitish above, at apex 
dark fuscous with metallic reflections. Abdomen fuscous, apices 
of terminal segments whitish. Legs fuscous, irrorated and tarsi 
annulated with fuscous; posterior pair mostly whitish. Fore¬ 
wings triangular, costa straight, towards apex gently arched, 
apex rounded, termen bowed, slightly oblique, slightly crenulate; 
10 and 11 stalked, 11 anastomosing with 12(1^J); ochreous- 
whitish suffused with pale fuscous and irrorated with dark fus¬ 
cous; a dark fuscous, transverse line from ^ costa bifurcating 
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before reaching dorsum; a similar line from ^ costa bent inwards 
in disc to bifurcation of preceding line; a broad, dark fuscous, 
median shade, straight,* its anterior edge well-defined, posterior 
edge dififused; a dark fuscous, median, discal mark beneath costa 
beyond this; a whitish, irregularly dentate line, partly doubly 
edged with dark fuscous, from f costa, bent inwards, ending on 
f dorsum; a nearly straight, dark fuscous, subterminal line, 
thickened beneath costa, edged posteriorly by a whitish line; a 
dark fuscous, interrupted, terminal line; cilia fuscous obscurely 
barred with whitish. Hind wings with termen rounded, slightly 
creiiulate; whitish; a dark fuscous, median, linear, discal mark; 
dorsum suffused with dark fuscous, and terminal area with pale 
fuscous; a whitish transverse line at §; a fuscous subterminal 
line; cilia whitish, with obscure fuscous bars. Underside similar, 
but forewings whitish, with obsolete markings. 

Type in Coll. Lyell. 

JS S.W.: Manning River, in March; one specimen. 

23. Symmetroctbna scotina, n.sp. 

(TA'OTctros', dusky. 

30 mm. Head, palpi, and thorax fuscous irrorated with 
ochreous-whitish. Antennse fuscous; pectinations in 8, apical 
■J. simple. Abdomen fuscous, apices of segments obscurely 
whitish. Legs whitish irrorated with fuscous; tarsi fuscous 
annulated with whitish. Forewings triangular, costa nearly 
straight, apex round-pointed, termen bowed, oblique; pale fus¬ 
cous with some dark fuscous irroration; lines dark fuscous; a 
line from ^ costa bifurcating towards dorsum; a line from ^ costa 
bent inwards to join first line near bifurcation; a median shade 
from midcosta to f dorsum; a transverse discal mark beyond 
middle: a double sinuate, interrupted, postmedian line, divided 
by a pale line; a subterminal line slightly waved, with a pro¬ 
minent outward tooth above middle and several smaller teeth, 
edged posteriorly by a pale line; a terminal series of dark fuscous 
lunules; cilia ochreous-whitish obscurely barred with fuscous. 
Hind wings with termen rounded, wavy; whitish; a dark fuscous, 
median, discal mark; termen suffused with grey; dorsum with 
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fuscous containing dark fuscous strigulations; a dark fuscous 
spot on I dorsum; a fuscous subterminal line; terminal line and 
cilia as forewings. Underside whitish, with dark fuscous discal 
marks, and some fuscous terminal suffusion on both wings; costa 
of forewings with dark fuscous strigulations. 

Q.: Gayndah, in October (Dr. Hamilton Kenny); Brisbane, in 
June; two specimens. Probably the specimen from Duaringa, 
mentioned by Mr. Meyrick under S. exprimataria^ belongs to 
this species, 

Gen. 13. Pleueolopha. 

Fleurolopha Turn., Trans. Roy. Soc. S. Aust., 1904, p.233. 

Pace smooth. Tongue present. Palpi moderate (1|), ascend¬ 
ing, densely hairy beneath; terminal joint very short. Antennse 
of $ dentate, with rather long ciliations in tufts. Thorax with 
a small bifid posterior crest, hairy beneath. Abdomen with four 
pairs of hair-crests in one on each side of fifth, sixth, seventh, 
and eighth segments, those on sixth and seventh largest; tuft in 

large. Femora glabrous; posterior tibise in $ dilated. Fore¬ 
wings in $ with large fovea; 10 and 11 coincident (2(J). Hind- 
wings normal. 

24. Pleueolopha nebridota. 

rhurolopha ^tehridota Turn , Trans. Roy. Soc. S. Aust., 1904, 

p.233. 

IsT-Q.: Evelyn Scrub, near Herberton; in January.—Q.: Bris¬ 
bane. 

Gen. 14. Htberhia. 

Hybernia Latr., Fam. Hat., p.477(1825); Meyr., Proc. Linn. 
Soc. N. S. Wales, 1891, p.623. 

Face smooth. Tongue present, but weakly developed. Palpi 
short, porrect, shortly rough-scaled. Antennae of $ bipectinated 
to apex. Thorax not crested, slightly hairy beneath. Femora 
glabrous; posterior tibiae in $ not dilated. Forewings in $ 
without fovea; 10 and 11 coincident. Hind wings normal. 
Female with wings rudimentary. 

A small North-temperate genus. According to Mr. Meyrick, 
exotic species show considerable variability in veins 10 and 11 
of fore wings. 
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26. Hybernia indocilis. 

Zermizinga indocilisaria Wlk., Gat. Brit. Mus., xxvi, p 1530, 
Hybernia horeophilaria Gn., Ent. Mo. Mag., v., p.61. H, indo¬ 
cilis Meyr., Proc. Linn, Soc N. S. Wales, 1891, p.623. 

Q.: Brisbane, Nanango, Dalby.—N.S.W.; Glen Innes, Sydney. 
—Vic.: Melbourne, Birchip.—S.A.: Mt. Lofty. Also from New 
Zealand. 

Gen. 15. M e l a n o d e s. 

Melanodes Gn., Lep., ix., p.222: Mevr., Proc. Linn. Soc. N. S. 
Wales, 1891, p.621. 

Face slightly rough-scaled. Tongue present. Palpi rather 
short, porrect, densely hairy; terminal joint very short, obtuse. 
Antennse in $ laminate, shortly ciliated, apex simple. Thorax 
not crested, densely hairy beneath. Femora densely hairy; pos¬ 
terior tibise of ^ not dilated. Forewings in $ without fovea; 10 
arising from 9 at or near base, and free(l(J), or anastomosing 
with 11 and then with 9 beyond 7 (1(J), or long-stalked with 11 
(1$). Hindwings normal. 

This genus appears to have lost the fovea. It presents (though 
my material is scanty) a dimorphism in the neuration similar to 
that of Lophodes, In the only $ I have examined, vein 9 is 
rudimentary, being represented only by a short stump arising 
from 8 near base. 

26. Melanodes anthracitaria. 

Mdanodes anthracitaria Gn., Lep., ix., p.222, PI. ix., fig.7 ; 
Meyr., Proc. Linn. Soc. N. S. Wales, 1891, p.622. Praxis corvus 
Wlk., Cat. Brit. Mus., xiii., p 1087. 

The sexes are similar, but there is a very distinct, non-sexual, 
varietal form with whitish bands beyond postmedian lines of 
both wings, and before antemedian line of forewings. 

N.S.W.: Sydney. - Vic.; Melbourne, Fernshaw, Gisborne.— 
Tasm.:-. 

Gen. 16. L o p h o d e s. 

Lophodes Gn., Lep., ix., p.211; Meyr., Proc. Linn. Soc. N. S. 
Wales, 1891, p.620. 

Face slightly rough-scaled. Tongue present. Palpi short 
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(about 1), porrect, rough-scaled; terminal joint minute, concealed. 
Antennae in ^ with a double row of extremely long pectinations, 
one pair to each joint, apex simple; in $ simple. Thorax not 
crested, densely hairy beneath. Femora hairy beneath ; posterior 
tibiae in $ not dilated. Forewing in ^ with small fovea; 10 and 
11 not anastomosing, arising separately from cell(6(J), connate 
10 from near base of 9 (1(5‘), 10 and 11 long-stalked (1$), or 
coincident (Sj). Hindwings normal. 

Near Boarmia^ differing in the shorter palpi, hairy femora, 
small fovea, and non-dilated posterior femora of (J. The sexual 
dimorphism, which extends to the neuration, is curious. 

27. Lophodes sinistraeia. 

Lophodes sinistraria Gn., Lep., ix., p.212, Pl.x., 6g.5; Meyr., 
Proc. Linn. Soc. N. S. Wales, 1891, p.620. Galicha ritfiplaya 
Warr., Nov. Zool., 1899, p.348. 

A common species; in Brisbane, the larvae feed on garden- 
roses. Mr. R. J. Tillyard found a larva on the Cypress Pine. 
It is probably a general feeder. 

Q.: Nambour, Brisbane, Stradbroke Island, Mount Tambou¬ 
rine, Coolangatta.—N.S.W.: Newcastle, Sydney.—"Vic.: Mel¬ 
bourne, Fernshaw. 

Gen. 17. Ectropis. 

Ectropis Hb , Verz., p.316; Meyr., Proc. Linn. Soc. N. S. Wales, 

1891,p.625. 

Face smooth. Tongue present. Palpi moderate, porrect, 
rough-scaled; terminal joint short, obtuse. Antennje in $ with 
a double row o£ short fine teeth or fine pectinations, two pairs 
of teeth or pectinations to each segment. Thorax and abdomen 
not crested; thorax hairy beneath. Femora glabrous. Posterior 
tibiae of $ sometimes dilated, with internal groove and tuft. 
Fore wings in $ usually with well-marked fovea; 10 and 11 long- 
stalked or coincident, 11 sometimes connected with 12, 10 some¬ 
times anastomosing with 9. Hindwings normal. 

Allied to Boarmia^ but characterised by the peculiar antennal 
structure of Though forms with short teeth and with long 
pectinations may appear very different at first sight, their struc- 
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ture is fundamentally identical. The genus is natural, and 
should not be divided. In ^ examples, the antennal structure 
is often the best guide to the species. 

1. Forewings niuclx narrower than hind wings. donuafa. 

Forewings not narrower than hindwings. ‘2. 

2. Fore wings with terinen strongly toothed on veins 3 and 6 mochloHdunt, 

Forewiugs not toothed on veins 3 and 6. 3. 

3. Face dark fuscous. 4. 

Face not wholly dark fuscous. 8. 

4. Hindwings with discal spot pale-oeutred. i). 

Hindwings with discal spot not pale-centred . (>. 

5. Wings fuscous-grey . fractaria. 

Wings brown . riijibrunnea. 

6. Forewings with postmedian line twoee strongly projecting txcui^aaria. 

Postniedian line without projections . 7. 

7. Wings pale brown... despicata. 

Wings without brownish tinge . ... pniatin, 

8. Face with a distinct, transverse, dark fuscous bar. 9. 

Face not so marked . 12. 

9. Forewings with postmedian line twice strongly pi'ojecting mhtinctaria. 

Postmedian line finely dentate without projections . 10. 

10. Hindwings with discal spot obsolete. mbxthm, 

Hindwings with discal spot well-marked, pale-centred .. 11. 

11. Wings in <5 grey, in 9 grey-whitish. hemi^j^'osopa. 

Wings with groundcolour white.. . camelaria. 

12. Hindwings with discal spot pale-centred. mniara, 

Discal spot of hindwings not pale-centred. 13. 

13. Forewings with postmedian line with a median, doubly 

toothed projection. . .. odontophom. 

Post-median line not projecting . 14. 

14. Head and thorax whitish-ochreous . arpalea. 

Head and thorax not wholly whitish-ochreous. lo. 

lo. Hindwings with lines obsolete towai-ds oostii. 

Hindwings with lines not obsolete towards costa . 16. 

16. Wings with lines followed by distinct reddish-brown 

shading . ^xmipemta. 

Wings without reddish-brown shading. isombra, 

28. Ectropis elongata. 

Neogyne elongata Warr., Nov. Zool., 1898, p.256. 

23-40 mm. Head whitish-ochreous: face brownish, with 
a blackish transverse bar beneath antennae, and a blackish dot 
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on each side of middle. Palpi 1-J; dark fuscous. Antennae grey; 
pectinations of 3 or 4. Thorax and abdomen whitish-ochreous 
with some fuscous scales. Legs whitish-ochreous speckled with 
fuscous. Forewings narrow-elongate-triangular, costa very 
slightly arched, apex rounded, termen oblique, strongly sinuate; 
10 absent, 11 free but sometimes running very close to 9 (6(J, 
2 $); whitish-ochreous more or less sufiused and irrorated with 
fuscous; markings dark fuscous; antemedian line usually obscure, 
from costa to J dorsum, angled beneath costa; median line 
rarely present; an oblong, fuscous, subcostal spot beyond middle; 
postmedian line from | costa to f dorsum, finely dentate, angled 
beneath costa, sometimes obscure, edged posteriorly by a whitish 
line; subterminal line ii'regularly dentate, with a subcostal pos* 
terior projection, edged anteriorly by a whitish line, and pre¬ 
ceded by several dark fuscous spots towards costa; cilia whitish- 
ochreous barred with dark fuscous. Hindwings with termen 
rounded, wavy; pale grey; with an incomplete, fine, darker, post¬ 
median line; cilia as forewings. Underside of hindwings whitish 
ochreous irrorated with fuscous; a short, wide, dentate, white 
line from tornus preceded by a dark fuscous sufiusion. 

The peculiar wing-shape might be I'egarded as a justification 
of the separation of this species from Ectropis^ were it not for 
the intermediate form in the next species. 

N.Q.; Kuranda, near Cairns; Evelyn Scrub, near Herberton. 
—Q.; Duaringa, Gayndah, Toowoomba, Killarney. 

29. Ectropis mochlosbma, n.sp. 
pox^CKrrjpos, marked with a bar. 

(J, 27-30 mm. Head and palpi brownish. Antennae fuscous- 
whitish; pectinations in $ 2J. Thorax brownish. Abdomen 
brownish, with a paler median streak and several pairs of fuscous 
dots on dorsum. Legs whitish-ochreous irroi'ated and tarsi 
annulated with fuscous. Fore wings triangular, costa nearly 
straight, apex rounded, termen slightly excavated between veins 
3 and 6; 10 and 11 arising from cell by a common stalk, not 
anastomosing (2(J); whitish irrorated with fuscous, and with 
patchy brownish suffusion; lines fuscous, indfstinct and inter- 
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rupted, first from J costa to J dorsum acutely angled outwards 
beneath costa; second from midcosta to before mid-dorsum, angled 
outwards beneath costa; third from -| costa to | dorsum, nearly 
straight; subterminal white, edged posteriorly above middle by 
three blackish dentations; a broad bar partly blackish, partly 
brownish, from angle of second line to subterminal above middle; 
cilia brownish, apices partly fuscous. Hind wings with termen 
rounded, wavy; brown-whitish irrorated with fuscous; a fuscous 
line at -J-; a discal dot before middle, a subterminal fuscous line 
from dorsum not reaching costa, edged posteriorly with white 
towards dorsum; cilia brownish Underside similar, but without 
bar on forewings. 

Allied to E, elongata^ though with dilferently shaped wings. 

Type in Coll. Lyell. 

N.Q : Kuranda, near Cairns; in November; two specimens, 
received from Mr. F. P. Dodd. 

30. Ectropis fractaria. 

Tephrosia fractaria Gn., Lep., ix., p,270. Hypochroma disso- 
nata Wlk., Cat. Brit. Mus., xxi., p.443. H. nigraria Feld,, Eeise 
Nov., PI. 126, fig.l. Ectropis fractaria JVIeyr., Proc. Linn. Soc. 
N. S. Wales, 1891, p.629. 

Fore wings with 10 and 11 coincident, not anastomosing(3(J,45). 

Q.: Nambour—N.S.W.: Sydney.—Vic.: Melbourne, Gisborne, 
—Tasra.: Launceston, Sheffield, Hobart. 

31. Ectropis rufibrunnba, 

Ectropis rufihrunnea Warr., Nov. Zool., 1899, p.3o0. 5 . Seli- 

doscraa leucodesma Turn., Trans. R. Soc. S. Aust., 1902, p.231. 

Antennae of $ with two pairs of tufts of cilia arising from each 
segment without any distinct teeth. F^rewings with 10 and 11 
coincident, not anastomosing ( 25 *, 6 $), 10 and 11 long-stalked, 
11 appearing close to costa ( 1 $), 10 and 11 long-stalked, 10 
running into 9 (25)* This species is variable; one from Mount 
Tambourine, has blackish blotches on wings; one 5 , from Evelyn 
Scrub, near Herberton, has large whitish blotches. 

N.A.: Bathurst Island,—N.Q.: Kuranda, near Cairns; Evelyn 
Scrub, near Herberton. - Q.: Montville, near Nambour; Brisbane, 
Mount Tambourine. 
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32. Ectropis subtinctaria. 

Tephrosia suMinctaria W]k., Cat. Brit. Mus. xxi., p.415. 
Ectropis snhtinctaria Meyr, Proc. Linn. Soc. N. S Wales, 1891, 

p.628. 

Forewings with 10 and 11 stalked, not anastomosing (4(J,5$), 
10 anastomosing with 9(15). species, as in E. excursaria * 

and E, sahulosa, the fovea is rudimentary. 

N.Q.: Herberton (two 9 examples, with the groundcolour 
whiter than usual; one $ presenting no peculiarity.— Q.: Bris¬ 
bane.—N.S.W.: Newcastle, Sydney. 

33. Ectropis excursaria. 

Tephrosia excursaria Gn., Lep., ix., p.267, T, exportaria Gn., 
Lep., ix., p.268. T. phibalapte^'on’ia Gn., Lep., ix., p. 268. 
Hemerophila vestita Wlk., Cat. Brit. Mus., xxi., p.322. Boarmia 
attrihuta Wlk., op. ci/., xxi, p.390. B, decertaria Wlk., op. cit.^ 
xxi, p.391. Tephrosia fulgurigera Wlk., Char. Undesc. Lep., 
p.77. Selidosema excursaria Meyr., Proc. Linn. Soc. N. S. Whales, 
1891, p.609. 

This species has two pairs of pectinations to each segment. 
The pectinations being equal and equidistant, this structure is 
liable to be overlooked. Fore wings with 10 and 11 stalked, not 
anastomosing (8^, 49 ). This species is nearly allied to E. sub- 
tinctaria, but may be distinguished by the $ antennae and colour 
of the face. 

N.Q.: Evelyn Scrub, near Herberton.—Q.: Clermont, Gayn- 
dah, Brisbane, Blackbutt, Dalby.—N.S.W. : Sydney.—Vic. : 
Melbourne, Warragul, Gisborne, Hamilton.—Tasm.: Hobart. 

34. Ectropis despicata. 

Tephrosia despicata Wlk., Cat. Brit. Mus., xxi,, p.418. Seli- 
dosema despicata'M.^jv.^ Proc. Linn. Soc. N. S. Wales, 189J, p.612. 

31-35 mm. Head and thorax brown; face fuscous. Palpi 
IJ; fuscous, towards base ochreous-whitish. Antennae brown- 
whitish; in dentate, with two pairs of tufts of moderate cilia 
(1J) on each segment. Abdomen brown irrorated with darker 
brown. Legs brown-whitish, with some brown irroration; an¬ 
terior pair fuscous annulated with brown-whitish. Forewings 
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triangular, costa moderately arched, apex round-pointed ; termen 
bowed, oblique, crenulate, 10 and 11 coincident, not anastomos¬ 
ing pale brown, markings fuscous; first and median lines 
not apparent; an ill-defined, roundish, discal spot beneath mid¬ 
costa; postmedian line represented by minute streaks on veins, 
from f costa to before rnid-dorsum; an interrupted, whitish, 
dentate, subterminal line, edged anteriorly with fuscous; a ter¬ 
minal line interrupted on veins, thickened between veins; cilia 
brownish, apices whitish. Hind wings with termen slightly 
rounded, sharply dentate; colour as fore wings, but with median 
line defined, and succeeded by an oval discal spot in disc before 
middle. Underside brown-whitish, with pale fuscous irroration; 
fuscous discal spots and terminal line, 

Tasm. : Mt Wellington, in October; Hobart, in November; 
two specimens, sent by Mr. Geo. Lyell. 

35. Ectropis pristis. 

Ectro'piB pristii^ Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 
p.625. 

Fore wings with 10 and 11 stalked, their common stalk anas¬ 
tomosing (l^J), or connected (1^) with 12, or free (2^J, Ij), or 
anastomosing with 12 and 10 anastomosing with 9 (l^J, 1$). 

Q.: Duaringa, Maryborough, Caloundra, Stradbroke Island, 
Coolangatta.—N.S.W.: Newca.stle, Sydney.- Vic.: Melbourne, 
Beaconsfield. 

36. tECTROPIS ARGALBA. 

Ectropis argalea Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 
p.627. 

N.S.W.: Sydney. 

37. tECTR0PIS ISOMBRA. 

Ectropis isomhra Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 
p.627. 

Q.: Duaringa, Brisbane. 

38. Ectropis exsuperata. 

Boarmia exsuperata Wlk., Cat. Brit. Mus., xxi., p.393. Tepkro- 
sia disposita Wlk,, op, cit,^ xxL, p.42L Ectropis exmperata 
Meyr., Proc, Linn. Soc. N. S. Wales, 1891, p.628. 
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Forewings with 10 and 11 coincident, not anastomosing (2^, 

6 $), 

K.Q.: Herberton. ~ Q.: ISTambour, Brisbane, Mt. Tambourine, 
Toowoomba.—N.S.W.: Newcastle, Sydney.—Yic.: Melbourne.— 
Tasm.; Ulverstone. — S.A.: Mt. Lofty. 

39. Ectropis desumpta. 

Tephrosia desumpta Wlk., Cat. Brit. Mus,, xxi, p,420. La- 
rentia feraria Wlk., op. cit., p.l672. 

^ 5 . 24-29 mm. Head pale fuscous. Palpi IJ; fuscous. An- 
tennse pale fuscous: in $ with two pairs of fine, minute teeth to 
each segment, giving rise to tufts of long cilia (5). Thorax fus¬ 
cous. Abdomen whitish irrorated with fuscous except on apices 
of segments. Legs ochreous-whitish; anterior pair fuscous annu- 
lated with whitish; posterior tibise in $ not dilated. Fore wings 
triangular, costa straight to thence gently arched, apex 
rounded, termen slightly bowed, oblique; 10 and 11 coincident, 
not anastomosing (3(J, 45 ); whitish rather densely irrorated with 
fuscous, lines fuscous; first line at outwardly curved, indis¬ 
tinct; a minute, linear, discal mark at |; a sinuate, dentate, 
median line more or less distinct; a similar, more distinct, some¬ 
times blackish line from f costa to f dorsum; a whitish, dentate, 
subterminal line edged anteriorly with fuscous; a terminal series 
of fuscous dots; cilia whitish, more or less barred with fuscous. 
Hindwings with termen rounded, crenulate; colour as forewings, 
but with markings obsolete on costal half of disc, which is 
whitish. Underside whitish, with obscure fuscous lines, and a 
terminal band on fore wing. 

Q.: Gayndah, Nambour, Brisbane; in March and April.-— 
N.S.W.: Sydney (according to Walker). 

40. Ectropis sabulosa. 

Ectropis sabulosa Warr., Nov. Zool, 1897, p.94. 

^ 5 . 32-50 mm. Head whitish-ochreous; face with a trans¬ 
verse fuscous bar beneath antennae. Palpi dark fuscous, apex, 
internal surface, and lower edge whitish-ochreous. Antennse 
whitish-ochreous; in $ with minute dentations bearing tufts of 
long cilia, two to each segment. Thorax pale greyish-ochreous. 
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Abdomen whitish-ochreous, with some fuscous scales on dorsum, 
sometimes forming transverse bars on basal segments. Legs 
whitish-ochreous, with some fuscous scales; internal surfaces of 
apical half of femora and whole of tibije and tarsal joints dark 
fuscous except at apices of each. Forewings triangular, costa 
gently arched, apex rounded, termen bowed, oblique; 10 and 11 
stalked more shortly than usual in this genus, free(9(J), 10 and 
11 coincident, free (42); ochreous-whitish largely suffused with 
pale greyish-ochreous; markings fuscous; a curved line at ^ 
represented usually by three dots on costa, dorsum, and in disc; 
median line represented by a costal spot only; postmedian line 
distinct, sinuate, dentate, from | costa to mid-dorsum; a fine, 
whitish, dentate, subterminal line, usually very indistinct, pre¬ 
ceded by several fuscous spots, of which two above middle lie 
close together; a terminal series of dots; cilia ochreous-whitish. 
Hind wings with termen well-rounded; colour as forewings. Un¬ 
derside ochreous-whitish, with indistinct, pale fuscous mottling. 

N,Q.: Thursday Island, Cairns, Ingham, Townsville.- Q. : 
Gayndah, Brisbane. Also from Celebes and Amboyna. 

41. Ectropis hemiprosopa. 

Uctropis hemiprosopa Turn,, Trans. Roy. Soc. S. Aust., 1904, 
p.230. 

Closely allied to the following but greyer, the fuscous lines 
and dots much less pronounced, and the upper half of face dark 
fuscous. The neuration is also different. Forewings with 10 
and 11 coincident and free(2(J), or anastomosing with 12 ( 12)5 
or connected with 9 (l^J), or anastomosing with 12 and connected 
with 9 (1^, 22), or anastomosing with both 12 and 9 (l2)* 

N.Q.; Innisfail, Townsville.—Q ; Nambour, Brisbane. 

42. Ectropis camelaria. 

Boarmia camelaria Gn., Lep,, ix., p.256. Gleora veluti^iaria 
Wlk., Cat. Brit. Mus., xxxv., p.l580. Ectropis camelaria Meyr., 
Proc. Linn. Soc. N. S. Wales, 1891, p.630, 

I have one male from Herberton, in which all the pectinations 
are forked, except the most basal, which are double, exactly as 
in E. hemiprosopa. It is not unusual for a few of the most 
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apical pectinations to be forked. Forewings with 10 and 11 
long-stalked, their common stalk connected with 12, and 10 con¬ 
nected with 9 (6(J, 49 ), or similar but 10 anastomosing with 9 
(12)- 

N.Q. : Herberton —Q.: Duaringa, Bundaberg, Gympie, Oa- 
louiidra, Brisbane, Black butt.—X.S.W.: Newcastle. 

43. Ectropis mniara, n.sp. 

/xrtapos, mossy. 

30-33 mm. Head pale greenish; face sometimes suffused 
with pale fuscous. Palpi 1-J; ochreous-whitish, towards apex 
fuscous. Antennse ochreous-whitish; in $ dentate, with tAvo 
pairs of tufts of moderate cilia (1) on each segment. Thorax 
greenish. Abdomen greenish-ochreous; sometimes with paired, 
darker dots on dorsum of basal segments. Legs ochreous-whitish; 
anterior and sometimes middle tibise and tarsi broadly banded 
with fuscous. Forewings triangular, costa gently arched, apex 
rounded, termen bowed, oblique; 10 absent, 11 from cell, not 
anastomosing (4(J}; whitish irrorated with greenish, and with 
obscure greenish lines; an obscurely double line at outwardly 
curved, somewhat dentate; a similar median line; a postmedian 
line from § costa, becoming closely appressed to median line in 
mid-disc, and continued parallel to it to dorsum; an interrupted 
subtenninal line containing a larger double spot beneath costa; a 
terminal series of dark fuscous dots; cilia whitish. Hindwings 
with termen rounded, crenulate; colour as forewings but first line 
single, and succeeded by a pale-centred, median, discal spot at f. 
Underside whitish. 

N.Q.: Herberton and Evelyn Scrub, in December and January; 
three specimens, received from Mr. F. P. Dodd.—N.S.W.; D.or- 
rigo, in November; one specimen, in Coll Lyell, received from 
Mr. R. J. Tillyard; rather darker, and with some short, blackish 
streaks on lines. 

44. Ectropis odontophora, n.sp. 
oSovTo^opos, bearing teeth; in allusion to postmedian line of forewings. 

26-27 mm. Head brown-whitish. Palpi rather long (2i); 
brown, sharply white towards base beneath, Antennje whitish; 



BY A. JEPFKRTS TURNER. 


335 


in with two short teeth on each segment, giving rise to tufts 
of long cilia (6). Thorax brown-whitish. Abdomen whitish. 
Legs whitish; anterior pair browmish. Forewings triangular, 
costa straight to jt, thence moderately arched, apex rounded, 
termen slightly bowed, oblique; 10 and 11 coincident, not anas¬ 
tomosing brown-whitish, markings brown mixed with fus¬ 

cous; an outwardh’curved line from costa to dorsum; another 
sinuate at first outwardh’ then inwardly about middle, preceded 
by a subcostal divscal dot; a postmedian line from | costa to | 
doi’sum, with a strongl}’ marked double-tooth, posterior pro¬ 
jection in middle; a subterminal dark line ; some indistinct 
terminal dots; cilia whitish. Hind wings with termen rounded; 
colour as fore wings but without first line. Underside whitish, 
almost without markings. 

jST.Q.: Kuranda, in July; and Xelson. near Cairns; two speci¬ 
mens, received from Mr. F. P. Dodd, and Mr. E. Jarvis. 

Gen. 18 . P a c h y p l o c i a. 

Packyplotda AYarr., Kov. Zool., 1896, p.40-i. 

Face smooth. Tongue well-developed. Palpi moderate, por- 
rect, densely hairy beneath; terminal joint very short, obtuse, 
Anteniue of ^ bipectinate, towards apex simple. Thorax with a 
small posterior crest, hairy beneath. Femora glabrous; posterior 
tibiiB of $ not dilated. Forewing of ^ with large fovea; 10 and 
11 coincident or long-stalked, free or anastomosing with 12 and 
9. Hind wings in ^ with dorsum thickened and rolled over on 
upper sui*face; neuration normal. T^pe, P. yriseata AYarr. 

The peculiar hindwings of the ^ are the chief distinguishing 
poii^t from Boarmia, 

45. Pachyplocia griseata. 

Packi/plocia griseata AA'arr., JSTov. Zool., 1896, p.404. 

Antennal pectinations of ^ 3, apical 1- simple. Forewings 
with 10 and 11 coincident, not anastomosing coincident 

and anastomosing with 12 and 9 (I 9 ), long-stalked and 10 anasto¬ 
mosing wuth 9 (I 9 ). 

N.Q.: Cooktown, Cairns, Hex'berton.—Q,: Caloundra, Brisbane, 
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Gen. 19. Scioglyptis. 

Scioglyptis Meyr., Proc. Linn. Soc. N. S. Wales, 1891, p.593. 

Frons with a corneous, anterior projection. Tongue well- 
developed. Palpi rather long, porrect, shortly rough-haired 
beneath; terminal joint very short, concealed. Antennae in ^ 
bipectinate, apex simple. Thorax with a small, bifid, posterior 
crest; hairy beneath. Femora glabrous; posterior tibiae in $ 
sometimes dilated. Porewings in $ with well marked fovea; 10 
and 11 stalked, their common stalk connected by a bar (which 
may be of some length) with 12. Hindwings normal. 

A simple development of the Hthina-section of Boarmia, dis¬ 
tinguished by the frontal process; there is also a small thoracic 
crest. I restrict this genus to S. lithinopa Meyr., which I regard 
as the type. 

46. Scioglyptis lithinopa. 

Scioglyptis lithinopa Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 
p.593. 

Palpi slightly over 2, with the apical hairs turned downwards. 
Forewings with 10 and 11 long-stalked, their stalk connected by 
a bar with 12 (2^, 3$). 

N.Q.: Townsville, in February.—Q.: Brisbane, in November 
and February.—N.S.W.: Sydney, in April. 
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DESCRIPTION OF A NEW TIGER-BEETLE FROM THE 
NORTHERN TERRITORY. 

By Thomas G. Sloane. 

CiCINDELA .ENEODORSIS, H.Sp. 

Allied to (7. aurita Sloane. $, Oval, convex, glabrous (in¬ 
cluding sternal sidepieces and posterior coxssi); prothorax with a 
stout, obtuse, subprominent, antebasal node on each side. Head, 
prothorax, disc of elytra and undersurface cupreous; ventral seg¬ 
ments 1-5 with fiery reflections, sixth ventral segment testaceous; 
elytra with a lacteous margin (except beside scuteUum), this 
margin narrow on sides of base, becoming wider backwards from 
shoulder to apex (thus causing the cupreous discal area to be 
triangular in shape), sutural and apical border metallic; labrum 
and base of mandibles lacteous; palpi pallid with apex viiidescent; 
antennas with two basal joints gx'een, third and fourth joints 
testaceous towards base, green at apex, joints 5-11 light brown 
with pale pubescence; coxae and tibiae testaceous, apex of tibiae 
viridescent, tai-si with joints 1-4 testaceous (apex viridescent), 
fifth joint dark with virescent tinge. 

Head wide (3*5 mm. across eyes), coarsely shagreened, longi¬ 
tudinally striolate and lightly concave between eyes. Prothorax 
very coarsely shagreened, broader than long (2*15 x 3*1 mm.), 
hardly wider at middle than at posterior nodes (3 mm.), con¬ 
stricted anteriorly by the strongly marked transverse line, rather 
depressed on disc, .lightly declivous to sides; posterior transverse 
line defining a depressed basal area, lightly marked; sides strongly 
ampliate behind anterior transverse line, subparallel (a little 
rounded) towards posterior nodes; apex with a well-marked 
border; posterior nodes a little before the base, wide, obtuse, a 
little prominent, not directed backwards. Elytra oval (7*5 x 4*7 
mm.); discal metallic area strongly and deeply punctate, the 
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punctures becoming finer towards apex ; lacteous lateral area 
covered with shallow punctures (these punctui;es Targe near 
metallic area, and becoming fine towards margins of elytra). 
Length 12, breadth 4*7 mni. 

Hah ,—JSTorthern Territory. One specimen ticketed “Flooded 
area, King River, K.T.: W. McLennan; 24.12.15”; in National 
Museum, Melbourne. 

This is one of the most distinct Australian species of Ciomdela\ 
it is the only member of the C. tetragraimna-grouip with the 
elytra having a wide testaceous mai'gin and a large, compact, 
triangular, discal, metallic area without any lacteous spots or 
stripes. It has the head and prothorax more strongly shagreened, 
and the elytra more strongly punctate than any other species of 
the group; the posterior nodes of the prothorax are somewhat as 
shown in Mr. Lea^s figure of the prothorax of C, albolineata 
Mad, (Proc. Linn. Soc. N. S. Wales, 1906, PI. xxx., fig. 101), 
but are rather more obtuse and less prominent. 
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ON THE ENDOSKELETON OF THE HEAD, THE AN¬ 
TERIOR COX^, AND THE ANTERIOR COXAL 
CAVITIES IN THE FAMILIES CARABID^ AND 
CICTNDELID^ (Colboptera). 

By Thomas G. Sloaj^e. 

i. Endoskeleton of head. 

In trhe Carabidse and Cicindelidie, there is a chitinous endo¬ 
skeleton, which defines the buccal cavity behind. This endo¬ 
skeleton has the form of a thin, narrow, median plate of chitiii, 
Avhich gives off four slender supports, one from each angle; two 
of these extend upNvards, and attach themselves to the inner 
side of the front behind the clypeus; and two extend downwards, 
uniting with the submentum. The result is that the endoskeleton 
has, roughly, the form of the figure S, or of tw^o arches (the upper 
one inverted) united in the middle by a Hat, somewhat quad¬ 
rangular plate. The cesophagus passes through the low'er arched 
opening. The endoskeleton, on its anterior side, helps to support 
the muscles of the mouth-parts; especially, in the case of the 
]ower arch, those of the maxillje and labium. Attention is now 
drawn to the difference in the manner in which the lower sup¬ 
ports of the endoskeleton unite with the exoskeleton in the 
Carabidas and Cicindelidae. 

Carnbidie .—Lower supports attached wholly to the submentum, 
but not to the lobes of the mentuni. 

Ciclndplidch .—Lower supports attached to the submentum, and 
also to the lobes of the mentum, these being raised inwards to 
meet them. 

Tlie endoskeleton of the head in insects has been very fully 
treated by A. Berlese (‘‘Gli Tnsetti,” chapter on ‘Endoscheleton 
del Capo'). T am indebted to Mr. R. J. Tillyard for this in¬ 
formation, but I have not had an opportunity of consulting this 
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great work. It is only as a character helping to differentiate the 
Carabidaj from the Cicindelidie that reference is here made to it. 
ii. Anterior' Goxcb, 

It is not proposed to go carefully into the anatomy of the 
aiiteiior coxse, with their marked difference of inset in the coxal 
cavities, between the Carabidie and Cicindelidte. The following 
are the main differences between these families. 

Carahidm, —Axis of anterior coxa obliquely longitudinal, points 
of articulation with coxal cavity at ends of joint, both these 
points hidden ; posterior articulation-point prominent, placed 
beside and behind the socket to receive the trochanter. 

Gicindelidce. —Axis of anterior coxa transverse, points of 
articulation opposite one another ; external articulation-point 
small, visible, placed above, anterior to, and distant from, the 
socket to receive the trochanter. 

m,Ant&rior Goxal Gavities., 

Tire coxal cavities of the Oicindelidse have been fully treated 
by Dr. Walther Horn;* therefore, only those of the Carabidje 
are here dealt with. 

There are two distinctive and well known forms of the anteiior 
coxal cavities of this family: (1) closed cavities, where the inter- 
coxal part of the prosteinum and the epimera meet behind, and 
completely enclose the coxal cavities; (2) open cavities, where 
the intercoxal part of the prosternum and the epimera do not 
meet posteriorly, but leave the coxal cavities open behind. 

(1) Thi-ee forms of the closed cavities are known to me, viz., (a) 
the 8mritid-fo7nn (typified in the genus Scarites), (6) the Pseudo- 
marphid-fo7'ni (typified in the genus Silphomorpha)^ (c) the Oyrio- 
phron-Jm'm (occurring only in the genus Omophron). 

(a). Scaritid form. —At least two modifications of this type of 
the anterior coxal cavities are to be met with—the single fonn, 
in which the opening of the cavity inwards is single (this is the 
usual foi*m in the CarabidseJ, and the double form, in which the 
inward opening of the cavity is divided by a narrow, transverse, 

* Of. Dr. Walther Horn, in Wytsmaii’s Genera Insectoruni. Col. Ade- 
phaga, Subfara. Cioindelidte. Fasc. 82A, pp. 19-22, Taf.4, figs.28-48. 
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chitinous strip. (The double form is more recent than the 
single form). 

Si'iigle form of dosed cavity, —Intercoxal declivity present 
behind coxae, its sides more or less prominent, and meeting epi- 
ineron to enclose the cavity; chitinous partition completely 
separating coxae, thin in middle, explanate on upper side, and 
forming a wide support for the peduncle of the body, which may 
be called the intercoxal plate] anterior extremity of intercoxal 
plate more or less transvei*se, often with two, narx’ow, chitinous 
processes projecting' forward (the apical parts of the intercoxal 
plate help to support the muscles of the legs, and are found 
throughout the whole of the Oarabidae). 

Double form of dosed cavity. —Intercoxal parts of prosternum 
formed generally as in the closed, single form, but with the 
chitinous, transverse, apical piece of the intercoxal plate produced 
on each side to meet the epimeron, and dividing the inner opening 
of the cavity into two, viz., an anterior opening, through which 
the muscles and nerves of the leg pass into the prothorax, and a 
posterior opening between the intercoxal plate and the epimeron, 
the posteiior opening apparently having no functional utility. 
The double form of closed, anterior, coxal cavities occurs through¬ 
out the family CicindelidsB, as well as in the Tribes Lebiini, 
Helluonini, Brachynini, and others of the Carabidse. 

(6). Pseudomorphid form. —Anterior coxal cavities with a 
single opening inwards, intercoxal declivity present, projecting 
backwards and supporting peduncle of body; chitinous partition 
completely separating coxse, intercoxal plate very short; epimera 
uniting with apex of intercoxal plate to close the cavities behind. 
This form occurs only in the subfamily Pseudomorphinse. 

(c). Omophronform. —Anterior coxal cavities closed behind by 
the union of the epimera with a narrow, erect process extending 
from each side of the apex of the point of the prosternum; inner 
opening single; peduncle of body supported by the point of the 
prosternum; no intercoxal declivity or intercoxal plate present; 
intercoxal partition reduced, inner side almost vertical, narrow 
anterioi'ly, dividing into two ridges at middle, these ridges 
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uniting on each side with point of prosternum inward from apex; 
anterior coxse contiguous. Xote. —In the genus OmojjKron^ the 
inesosternum has, on each side of the apex, a small cavity, which 
helps to support the anterior coxa.* 

(2). Open anterior coxal cavities. Genus Pamhorus, Anterior 
coxal cavities open behind; inner opening single; peduncle of 
body supported by the point of the prosternum; no intercoxal 
declivity or intercoxal plate present; intercoxal partition greatly 
reduced, inner side narrow, oblique; anterior coxae contiguous. 
This is the form in the Tribes Trachypachini, Cai*abiui, Nebriini, 
.Painborini, and Hiletini. Xote ,—In the Tribes with open coxal 
cavities, the inesosternum is keeled in the middle, and, on each 
side of the keel, there is a small fossa to help in supporting the 
anterior coxa. 

The usually accepted view is, that open anterior coxte are the 
primitive form in the family Oarabidse, but Lanieere has pub¬ 
lished his belief that the original Carabid^e had closed anterior 
coxae, t As far as I can iiiteipret the evidence, it does not sup¬ 
port the current view that the open anterior coxal cavities are 
pnmitive. Some facts which have weighed with me are. (l)The 
closed form is that of the family Cicindelid‘<e, and ivS, therefore, 
very ancient in that it antedates the dilierentiatioii of the Cara- 
bidie and Cicindelidie from the prototypic stem from which both 
were derived. (2) The form of the juxtacoxal parts of the pro- 
sternum iu Omophron suggests to me a modification by reduction 
from the ordinary closed form. (3) In the open form of coxal 
cavities, the process of reduction seems carried still further. 
Xute, —I caimut think that» the supporting fossee of the meso- 
sternum are the primitive Carabid-forin, seeing that similar fossa", 
are found in tlie genus Platychila^ iu the Cicindelkhe, where they 
are not the original type. 

* Oj\ Dr. Walther Horn, op, ciL, pp. 17 and 19, for remarks on 
Omopkroti; and Taf. 4, fig.29, for a drawing of the protliorax showing the 
basal socket and coxal cavities in Omophron, 

t Ann. vSoc. Ent. Belg., 1900, p.375. Quoted by T)r. Horn, /.r., p.()9. 
I have not seen Lameere's work, which I know only from Dr. Horn’s 
citation. 
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ORDINARY MONTHLY MEETING. 

August 27tli, 1917. 

Dr. H. G. Chapman, President, in the Chair. 

The Donations and Exchanges received since the previous 
Monthly Meeting (25th July, 1917), amounting to 5 Yols., 23 
Parts or Nos., 4 Bulletins, 1 Report, and 3 Pamphlets, received 
from 28 Societies, etc., and tAvo private donors, were laid upon 
the table. 

NOTES AND EXHIBITS. 

Mr. Eroggatt exhibited fresh specimens of the two common 
grain-weevils from wheat-stacks at Melbourne and Sydney. It 
has been customary hitherto to record the common grain-weevil 
as Cidandra oryzm Linn. This is correct as far as Sydney is 
concerned; but, on examining a number obtained from wheat- 
stacks at Port Melbourne, these were found to be all wheat- 
Aveevils, Calandra yranaria^ a distinct species, that is unknown 
or very rare in Sydney. Calandra oryzce is winged and can fly, 
has the Aving-covers shoAving four light blotches on the brown, the 
punctures down the parallel striic close together, and the punc¬ 
tures on the prothorax rounded and close together. Calandra 
yranaria is Avingless and cannot fiy, and the Aving-covers are of a 
unifoi'in dark brown tint, Avith the punctures on the prothorax 
oblong. Both are cosmopolitan in their range, but the first- 
named is the common Indian species. 

Mr. Fletcher shoAved veiy complete suites of specimens of the 
three crimson-fioAvered kinds of Callistemon to be found in the 
neighbourhood of >Sydney; and he pointed out how a comparison 
of their characters and habitats, and of the conditions under which 
they are usually associated, favoured the vieAv that the correct 
interpretation of Mr. Benthaiu’s statement as to one of them ((7. 
rhjidus R.Br.) being ‘intermediate” between the other two {C. 
lanceolatuH D.C., and C. linearis D.C.) Avas, that it is a natural 
hybrid. After the President and Mr. Cheel had offered some 
remarks, further discussion was postponed to next Meeting. 
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REVISION OF AUSTRALIAN LEPIDOPTERA, vi. 

By a. Jefferis Turner, M.D., F.E.S. 

(Continued from p.336.) 

Gen. 20. Boar mi a. 

Boannia Treit., Eur. Sclimet., v., ii., p.433. Selidosema Hb., 
Verz., p.299; Meyr., Proc*. Linn. Soc. N. S. Wales, 1891, p.594 
(partim). 

Face not projecting, smooth, or slightly hairy. Tongue well- 
developed. Palpi moderately long, porrect or somewhat ascend¬ 
ing, rough-scaled or hairy beneath; terminal joint short, obtuse. 
Antennae in $ bipectinate, towards apex simple. Thorax not 
crested, hairy beneath. Femora glabrous; posterior tibiae in $ 
sometimes strongly dilated, with internal groove and tuft of hairs 
from base. Forewings of $ with well-developed fovea; 10 and 
11 long-stalked or coincident, their common stalk often connected 
with 12, 10 sometimes connected with 9, or rarely 11 apparently 
fi*om 12, not connected with 10. Hindwings normal. 

Type, B, roboraria SchiiF., from Europe. 

The occasional connection of veins 9 and 10 presents no dif¬ 
ficulty, but the relations of veins 10, 11, and 12 demand special 
attention. Veins 11 and 10 may be stalked, as in Fig. 4; or 
completely coincident, as in Fig. 5. In the first instance, 11 may 



Fig*4. Fig. 5. Fig. 6. 

be connected with 12 by a short anastomosis, as in Fig. 6; or by 
a bar, often of considerable length, as in Fig. 7, every gradation 
between these two being observable. This bar unites 12 with 
the common stalk of 11- and 10 shortly before, or at their bifur¬ 
cation; 11 is never connected with 12 after their separation 
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(except in one very abnormal example). Sometimes one is 
tempted to imagine that the base of vein 11 has disappeared, and 
that the long bar represents part of that vein after anastomosis 
with 12; but an examination of a series of specimens will .show 
that this is not the case; the bar is merely an anastomotic union, 



Fig.7. Fig.8. Fig.9. 

which has become lengthened out. When 10 and 11 are com¬ 
pletely coincident, they may anastomose with 12, as in Fig. 8; 
or by a bar, as in Fig. 9. These six figures represent all the 
varieties present in the great majority of species. But, occasion¬ 
ally, a puzzling variety occurs as in Fig. 10 {B, su(xsaria)\ here 



Fig. 10. Fig. 11. Fig. 12. 


11 arises apparently from 12, and is not connected with 10. 
Fortunately the neuration of the other forewing of the same 
specimen, Fig. 11, explains the anomaly. Here the oblique con¬ 
necting bar just touches the bifurcation of 10 and 11; in the 
abnormal wing, the connection has not developed, and the oblique 
bar has captured the origin of vein 11, which is now in two dis¬ 
connected pieces, the basal portion being fused with 10. I have 
three examples of the new species, B, nyctopora^ which are even 
more instructive. In one $,10 and 11 are long-stalked and 
free, as in Fig. 4; in one <J, they are connected with 12, as in 
Fig. 7, except that the bar is short; but, in another the neu¬ 
ration is of the type of Fig. 10, veins 11 and 10 being more closely 
approximated but not connected. In the other forewing of the 
same 10 and 11 are long-stalked; after their division, 11 
almost immediately runs into the connecting bar with which 10 
anastomoses a little further on; later, the two veins again separate 
(Fig. 9). This abnormality clearly demonstrates the correctness 
of my interpretation of figures 7, 10, and 11. 
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47. BoARxMIA CLARISSA. 

Aspilatesi cJarissa Butl., Trans. Eiit. Soc., 1886, p.438. Cosym- 
hia Clarissa Meyr., Proc. Linn. Soc. N. S. Wales, 1891, p.592. 

Forewings with 10 and 11 coincident and free (3 (J, 1$), or 
anastomosing with 12 (l^J, 49). 

X.Q.: Stannary Hills, Charters Towers.—Q.: Peak Downs, 
Duaringa, Bundaberg, Gayndah, Brisbane, Coolangatta, ISIan- 
ango. —N .S. W,: Tabulam. 

48. Boarmia penthearia. 

Midosema jmifhparia Gn., Lep., x., p.l iO. Tpphrina adusta- 
ria Wlk., Gat. Brit. Mus., xxxv., p.l661. Pamu/ra niplcolor 
Butl., Trans. Ent. Soc., 1886, p.437. Cosymhia r apical or lAeyw, 
Proc. Linn. Soc. N. S. Wales, 1891, p.591. C. ppnfhparia Meyr., 
op), cif.^ p.592. 

C. rupicolar is a common varietal form of this species. Fore> 
wings with 10 and 11 coincident and free(45j, 7$), or connected 
with 12 (1$), or connected with 12 and 9 (l^J, Ij). 

Q.: Bockhampton, Duaringa, Peak Downs, Eidsvold, Oayndah, 
Brisbane, Warwick, Stanthorpe, Miles.—W.A.: Perth, York, 
Geraldton. 

49. Boarmia leucoplecta. 

Splidospma lencoj^lpcta Meyr., Proc. Linn. J8oc. N. S. Wales, 
1891, p,607. 

Forewdngs with 10 and 11 coincident and free(l2). Mr. 
Meyrick records two males in which 10 and 11 are coincident, 
and anastomose with 9. 

Yic.: Melbourne. 

50. Boarmia lithina. 

Scioglypfis Utkina Warn, Nov. Zool., 1897, p.99. 

(J9. 32“38mm. Head ochreous-whitish; face brownish. Palpi 
IJ; ochreous-whitish. Antennae ochreous-whitish; pectinations 
in $ 6, apical ^ simple. Thorax, abdomen, and legs ochreous- 
whitish. Porewings triangular, costa straight to near apex, apex 
round-pointed, termen bowed, oblique; 10 and 11 long-stalked, 
their stalk connected by a bar with 1*2 (l^J, 29), or similar but 
10 connected with 9(1^J); whitish-ochreous partly suffused with 
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pale brownish; lines slender, brown, strongly oblique; traces of a 
sub-basal line; antemedian from -J- dorsum very obliquely out¬ 
wards, not reaching costa, nearly touching discal dot; a fuscous 
discal dot beneath midcosta; median extremely slender or obso¬ 
lete, not -reaching costa; postmedian from mid-dorsum very 
obliquely outwards, nearly straight or slightly wavy, not reach¬ 
ing costa; sometimes followed by a parallel line; subterminal 
very indistinct, whitish, dentate, preceded by some pale fuscous 
dentations; terminal dots minute or obsolete; cilia whitish, bases 
ochreous-tinged. Hind wings with termeii gently rounded; colour 
as forewings. Underside whitish-ochreous, with fuscous discal 
dots and siibapical blotches, and .sometimes some fuscous strigulse. 

N.Q. : Cairns, Mackay.—Q. : Brisbane, Southport.—N.S.^V. : 
Sydney. 

51. Boarmia eudela, n.sp. 
erS'/y/Vo?, very distinct. 

$. 36 mm. Head whitish; face brown. Palpi 1-|; w'hitish, 
upper surface towards apex brown. Antenme, thorax, abdomen, 
and legs whitish. Forewings triangular, co.sta straight, apex 
round-pointed, termen bowed, oblique; 10 and 11 long-stalked, 
connected by a bar with 12 at their point of bifurcation; whitish; 
two very distinct, brown-fuscous, oblique lines fi'om dorsum, not 
reaching costa; first from near base of dorsum, nearly straight, 
ending beneath costa; second from t dorsum, slightly wavy, 
ending l^neath f costa; a very fine, brownish, median line from 

dorsum, scarcely reaching mid-disc; a short, brown, oblique 
streak from termen beneath costa; an indistinct terminal series 
of brownish dots between veins; cilia whitish. Hind wings with 
termen rounded; colour as fore wings; a fine, brown, transverse 
line from dorsum not reaching costa; two, fine, parallel, brown 
lines from f dorsum not reaching costa; terminal dots and cilia 
as fore wings. Underside whitish; some fuscous dots on costa of 
forewings; fuscous discal dots and subparallel blotches on both 
wings. 

Closely allied to jB. lithiaa^ though quite distinct. Type in 
Coll. Lyell, 
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N.Q.: Ingham; one Specimen, received from Mr. E. T.Dunnegan, 

52. Boarmia tephroleuca, n.sp. 

T€(l>poX€VKOs, ashy-white. 

30 mm. Head grey-whitish, with a few fuscous scales. 
Palpi IJ; whitish, with a few fuscous scales. Antennae grey- 
whitish. Thorax grey-whitish, with a few fuscous scales, and 
slender, transverse, antemedian and median, fuscous lines. Ab¬ 
domen grey-whitish. Legs whitish, with some fuscous irroration. 
Porewings rather narrowly triangular, costa straight to near apex, 
apex round-pointed, termen bowed, oblique; 11 apparently from 
12, 10 connected with 9(15); P^-le grey irrorated with white; 
some fuscous strigulations on costa, with a larger spot at 1; lines 
very slender, strongly oblique, dark fuscous; antemedian from | 
dorsum, not reaching costa; postmedian wavy, from f dorsum, 
not reaching costa; median line faintly indicated in pale grey; a 
dark fuscous, discal dot beneath mid-costa; subterminal whitish, 
dentate; a terminal series of dark fuscous dots; cilia grey, apices 
and an interrupted median line whitish. Hindwings with termen 
nearly straight, slightly crenulate; colour as forewings, but with¬ 
out first line. Underside whitish, with discal dots, fine median 
and postmedian lines, and broad, fuscous, terminal bands, leaving 
whitish apical and tornal blotches. 

Allied, by the neuration, to the preceding species, as already 
explained. 

W.A.: Cunderdin; one specimen, taken by Mr. R. Illidge. 

53 .B 0 ARMIA SUASARIA. 

Boarmia mmsaria On., Lep., ix., p.243. B. proposita Wlk., 
Cat. Brit. Mus., xxi., p.390. • Tephrosia yratularia Wlk., op. cit.^ 
xxi., p.415. T. propvtiquaria Wlk., op. cit.^ xxi.,p.41 5 . (?) wollisata 
Wlk. 

Pore wings with 10 and 11 coincident and free(l^J), 10 and 11 
long-stalked, their stalk connected by a bar with 12(1<J), or 
similar but 10 connected with 9(35). In addition, I have a $ 
with abnormal neuration on one side; on right side, 10 and 11 
are long-stalked, and connected by a bar with 12 at their point 
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o£ bifurcation; while, on the left side, 11 arises apparently from 
12, and is not connected with 10; as previously explained, this 
abnormality is due to 10 having been captured by the anasto¬ 
motic bar, and the obliteration of its origin from 12. 

IsT.Q.: Herberton.—Q.: Gympie, Brisbane, Towoomba.—N.S.Tr.; 
Newcastle, Sydney. 

54. Boarmia ataiocyma, n.sp. 
arfiOKV’/xoif with smoky waves. 

$. 28 mm. Head grey-whitish; face fuscous, lower edge grey- 
whitish. Palpi 1-|-; fuscous-grey-whitish. Antennae fuscous. 
Thorax with a minute crest at each posterior angle; grey mixed 
with whitish. Abdomen grey mixed with whitish, apices of seg¬ 
ments narrowly whitish; beneath white, wdth a few fuscous scales. 
Legs white irrorated and sufPused with fuscous-grey. Forewings 
elongate-triangular, costa straight, apex rounded, termen bowed, 
oblique; 10 and 11 coincident, free (2$); grey densely irrorated 
with white; five oblique lines from dorsum becoming indistinct 
towards costa; first from -J- dorsum, very fine, blackish, ending in 
a large, blackish, discal dot at J; second from J, grey, running 
into discal dot, traceable to costa beyond middle; third from near 
second, blackish, to i costa, becoming very fine and acutely 
dentate towards costa; fourth from before mid-dorsum, grey, 
parallel to third, but lost in disc; fifth from f dorsum, fuscous, 
to costa near apex, dentate towards costa, immediately followed 
by a whitish line; a fine, blackish, terminal line, thickened 
between veins; cilia whitish obscurely barred with grey. Hind- 
wings with termen but Httle rounded; colour as forewings; with 
four transverse lines; first at dark fuscous; second and third 
postmedian, close and parallel; fourth blackish, immediately fol¬ 
lowed by a whitish line. Underside whitish, with fuscous irro- 
ration; large, postmedian, discal spots, and broad, terminal bands 
on both wings, dark fuscous; the band on foi'ewing ceases before 
tornus. 

Type in Coll. Lyell. 

N.Q.: Prince of Wales Island, Torres Straits; in June*, twm 
specimens (H. Elgner). 

26 
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55. tBOARMIA AMPHICLINA. 

Selidoseviia amphiclina Meyr., Proc. Linn. Soc. N. S. Wales, 
1891, p.599. 

N.S.W;: Sydney. 

56. fBOARMIA EREMIAS. 

Selidosema eremias Meyr., Proc. Linn. Soc. N. S, Wales, 1891, 

p.eoo. 

N.S.W.: Sydney. 

57. tBOARMIA THERM.ffiA. 

Selidosema th&t’mcea Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 

p.600. 

N.S.W.: Newcastle. 

58. Boarmia curtaria. 

Tephrosia curtaria Wlk., Cat. Brit. Mus., xxxv., p.l592. Seli- 
dosema curtaria Meyr., Proc. Linn. Soc. N. S. Wales, 1891, p. 602. 

24-26 nam. Head ochreous-whitish; face fuscous. Palpi 
fuscous. Antennae grey; pectinations in ^ 8. Thorax whitish- 
ochreous mixed with fuscous posteriorly. Abdomen gi*ey-whitish, 
with some fuscous scales, sometimes basal, antemedian, and sub¬ 
terminal fuscous bars on dorsum. Legs ochreous-whitish more 
or less irrorated with fuscous. Porewings narrowly triangular, 
costa slightly arched, apex round-pointed, termen bowed, oblique; 
10 and 11 long-stalked, 10 connected with 9 (l^J), 10 and 11 
coincident, free (3 j); ochreous-whitish with fuscous irroration 
and markings; a very oblique wavy line from J costa to dorsum 
near base, sometimes outlining a basal patch; a line from mid¬ 
costa, angled beneath costa, thence doubly waved to dorsum; a 
wavy postmedian line from | costa to | dorsum, sometimes con¬ 
nected by a bar to median line in disc, sometimes dentate beneath 
costa, usually closely followed by a parallel line; subterminal 
scarcely traceable, wavy, dentate, edged anteriorly interruptedly 
with fuscous; subterminal blotches beneath apex and above 
tornus; a fine, interrupted, blackish, terminal line; cilia ochreous- 
whitish, .with some fuscous scales. Hindwings with termen 
rounded, crenulate or obtusely dentate; colour as forewings, but 
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without first line; usually a discal dot before middle. Underside 
grey, both wings with a fuscous discal dot, postmedian line, and 
apical blotch. 

A variable species; the transverse median bar is present only 
in one 2 example. 

Q.: Gayndah, in September and April; Brisbane, in January; 
Stanthorpe, in October; four specimens. 

59. Boarmia loxocyma, n.sp. 

Xo^OKVfjLog^ obliquely waved. 

(J. 26mm. Head whitish; face dark fuscous mixed with 
whitish. Palpi dark fuscous. Antennae grey, base of stalk 
whitish; pectinations in ^ 4, apical ^ simple. Thorax and ab¬ 
domen whitish, with fuscous irroration. Legs whitish, with a 
few fuscous scales; anterior pair fuscous. Fore wings narrowly 
triangular, costa straight to near apex, apex round*pointed, 
termen bowed, oblique; 10 and 11 coincident, and connected 
with 12; whitish, with some fuscous irroration; markings dark 
fuscous; a thick, dentate line from J costa, becoming slender in 
disc and bent strongly inwards to -J- dorsum; median line similar, 
and in lower half closely approximated to the preceding; post¬ 
median line from | costa to ^ dorsum, twice waved in disc; a 
terminal line with txdangular thickenings between veins; cilia 
whitish barred with grey. Hindwings similar, but without first 
line. Underside whitish, with some fuscous suffusion; both 
wings with a fuscous discal dot; forewings with a fuscous post¬ 
median line and apical blotch; hindwings with a fuscous tei^minal 
band. 

Q.; Gayndah, in October; one specimen, received from Dr. 
Hamilton Kenny. 

60. Boarmia acrotypa*, n.sp. 

tt/cpoTUTTos, marked at the apex. 

2. 28 mm. Head ochreous-whitish, face with transverse fus¬ 
cous bars above and below middle. Palpi IJ,* projecting slightly 
beyond frons; dark fuscous, towards base grey-whitish. An¬ 
tennae grey, towards base whitish; in 2 serrate. Thorax grey- 
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whitish. Abdomen ochreous-grey-whitish, with a few fuscous 
scales. Legs ochreous-whitish; anterior pair fuscous. Porewings 
rather elongate, costa very slightly arched, apex tolerably pointed, 
termen nearly straight, oblique, slightly waved; 10 and 11 long- 
stalked, 10 connected with 9; grey-whitish, with some fuscous 
irroration and brownish suffusion; a very fine, dark fuscous line 
from near base of dorsum very obliquely outwards, not traceable 
beyond middle of disc; a very faint, oblique, brownish, median 
line; a thick, dark fuscous, very oblique, strongly waved line 
from dorsum before middle to beneath |- costa, followed by a 
broad brownish suffusion, with one or two dots between its ex¬ 
tremity and costa; a thick, dark fuscous, subapical streak nearly 
reaching apex of postmedian line; an interrupted, fuscous, ter¬ 
minal line; cilia whitish, with an interrupted, fuscous, median 
line. Hindwings with termen scarcely rounded, dentate; colour 
as forewings, but lines present towards dorsum only. Underside 
grey, with a fuscous postmedian line on forewing. 

Q.: Eumundi, near Nambour; in October; one specimen. 

61. Boarmia externaria. 

Tephrosia externaria Wlk., Cat. Brit. Mus., xxxv., p.l591. 
Selidosema externaria Meyr., Proc. Linn. Soc. S. Wales, 1891, 

p.602. 

Forewings with 10 and 11 coincident, connected with 12 (1$). 
Mr. Meyrick, who had three specimens, gives 10 and 11 stalked, 
their stalk connected with 12, 

H.Q,: Kuranda, near Cairns.—Q.: Duaringa. 

62. Boarmia canescaria. 

Boarmia canescaria Gn., Iiep., ix., p.249. Selidosema canes^ 
caria Meyr., Proc, Linn. Soc F. S. Wales, 1891, p.603. Para^ 
themis irrorata Warr., Nov. ZooL, 1898, p.250, P. violescem 
Warr., Nov. ZooL, 1898, p.250. 

Forewnngs with 10 and 11 long-stalked and free (1<J), or with 
the common stalk connected with 12 {1$, Sg); or, in addition, 10 
connected with 9(2(J). The connection with 12 is usually by a 
bar, sometimes fairly long, so that 11 appears to arise from 12. 
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Q.: Duaringa, Gayndah, Brisbane, Stradbi'oke Island.—Yic.: 
Gisborne.—S.A.: Mt. Lofty.—W.A.: Waroona. 

63. Boarmia lyciaria. 

Boarmia lyciaria Gn., Lep., ix., p.250. B. lymcilaria Gn., op. 
oiLf p.250, PL vi., f.l. B, semitata Wlk., Cat. Brit. Mus., xxi., 
p.389. Selidosetna lyciaria Meyr., Proc. Linn. Soc. IST. S. Wales, 
1891, p.604. 

Forewings with 10 and 11 long-stalked, their stalk anastomos¬ 
ing (3<J), or connected by a bar (1$) with 12, 11 apparently from" 
12 and 10 connected with 9 (1(J), 10 and 11 coincident and con¬ 
nected with 12 (42). 

Yic.: Melbourne, Gisborne.—^Tasm.: Hobai't. 

64. Boarmia loxographa, n.sp. 

Xo^oypatfyos, obliquely marked. 

(J. 43 mm. Head fuscous-grey; face black, upper edge grey, 
lower third whitish. Palpi blackish. Antennae grey; pectina¬ 
tions in ^ very long (10), fuscous internipted by whitish, 
apical -i simple. Thorax grey, with whitish .irroration, and two 
obscure, fuscous, transverse lines. Abdomen grey; basal segment 
and apices of other segments whitish. Legs fuscous; posterior 
pair ochreous-whitish. Fore wings triangular, costa straight 
almost to apex, apex rounded, termen bowed, slightly wavy, 
moderately oblique; 10 and 11 long-stalked, their common stalk 
connected with 12; pale grey without ochreous tinge; a fine line 
from costa to -L dorsum enclosing a brownish basal area; discal 
dot obsolete; a broad, dark fuscous band, succeeded by a brownish 
shade, from f dorsum veiy obliquely outwards, suddenly narrow¬ 
ing in disc to a fine line forming an outward projection, not 
reaching costa; a fine line from i costa, interrupted beneath 
costa, and then joining median baud; a whitish, dentate, sub¬ 
terminal line preceded by an incomplete fuscous line, and crossed 
by a dark fuscous, oblique streak fi^om termen beneath apex; an 
interrupted, dark fuscous, terminal line; cilia whitish, with a 
fuscous, median line. Hindwings with termen slightly rounded, 
wavy; colour and markings as forewings but without basal line; 
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with a blackish, transverse, discal mark preceded by a straight, 
dark fuscous, transverse line; a fine, sinuate, postmedian line 
succeeded by a brownish shade; subterniinal line preceded by a 
broad, dark fuscous line. Underside ochreous-whitish; with a 
dark fuscous, median spot, smaller in hindwing, and a broad 
terminal band becoming obsolete at tornus. 

Allied to B, lyciaria^ but abundantly distinct. 

Type in Coll. Lyell. 

Vic.: Emerald; in November; one specimen. 

65. Boarmia cognata. 

Bom^^nia cognata Wlk., Cat. Brit. Mus., xxi., p.392. Selido- 
sema cognata Meyr., Proc. Linn. Soc. N. S. Wales, 1891, p.606. 

Forewings with 10 and 11 coincident, free (25^, 3$), or con¬ 
nected by a bar with 9 (Ij); or, according to Mr. Meyrick, con¬ 
nected also with 12. 

N.Q.: Stannary Hills.—Q,: Brisbane.—N.S.W.: Sydney.—Vic.: 
Melbourne, Gisborne.—Tasm.: Deloraine, Hobart.—vS.A.: Mt. 
Lofty. 

66. Boarmia symmorpha. 

SeHdose7}ia syryiniorpha Turn., Trans. Hoy. Hoc. 8. Austr., 1904, 
p.231. 

Forewings with 10 and 11 long-stalked and free(2(J, Ij), or 
coincident and free (3$). 

N.Q,: Townsville.—Q.: Gayndah, Brisbane. 

67. Boarmia leptodesma. 

Belidoaerna leptodeania Meyr., Proc. Linn. Soc, N. S. Wales, 
1891, p,606. 

Forewings with 10 and 11 coincident and free(l(J), or con¬ 
nected with 9 (1(J). 

Vic.: Birchip, Sea Lake.—S.A.: Port Lincoln.—W.A.: Perth. 

68, Boarmia luxaria. 

Eemerophila luxaria Gn., Lep., ix,, p.220. Tephroda disjm*- 
dita Ik., Cat. Brit, Mus. xxi., p.416. Selidosema luxaria Meyr,, 
Proc. Linn. Soc. N. S. Wales, 1891, p,609. 
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Forewings with 10 and 11 long-stalked and free (1(J), or their 
stalk connected with 12 by a short anastomosis (1(J, 12), or by a 
bar(l(J); according to Mr. Meyrick, 10 may be connected with 9. 

N.S.W.: Sydney.—Vic.: JSTarracan, Lome. 

69. Boarmia delosticha, n.sp. 

8i]Xo(rTL)(o^j with well-marked lines. 

2* 34 mm. Head brownish; face with a pair of fuscous dots. 
Palpi 1|; brownish. Thorax brown-whitish ; tegulse brown. 
Abdomen brown-w^hitish with some fuscous-brown irroration. 
Legs ochreous-whitish; middle tibiae and tai^si irrorated with fus¬ 
cous; anterior tibiae and tarsi dark fuscous, with ochreous-whitish 
annulations. Forewings triangular, costa arched at base, thence 
nearly straight almost to apex, apex rounded, termen bowed, 
oblique, crenulate; 10 and 11 coincident, free (12); brown-whitish 
suffused with brownish; first line indicated by a fe'w dark scales 
at edge of a basal brown patch; a broad dark fuscous line from 
raidcosta obliquely outwards, then rather sharply angled inwards, 
and sinuate to J- dorsum; a much finer, slightly dentate, dark 
fuscous line from | costa becoming approximated to median line 
below its angle, and thence running parallel with it to dorsum; 
an oblique, dark fuscous streak from termen beneath apex to post¬ 
median line; a slender, whitish, dentate, subterminal line cutting 
through subapical streak; a terminal series of dark fuscous dots; 
cilia browm, apices brown-whitish. Hind wings with termen 
gently rounded, dentate; colour as forewings, but with only two 
lines; first straight at second postmedian, finely dentate, some¬ 
what sinuate. Underside brown-whitish; lines faintly indicated; 
costa of forewings strigulated with pale fuscous; a subterminal, 
pale fuscous band on forewings not reaching dorsum. 

Type in Coll. Lyell. 

N.Q.: Herberton, in January; one specimen, received from Mr. 
F. P. Dodd. 

Boarmia zaloschema, n.sp. 

^ttAocrx’/ftos, with cdiffused pattern, 

30 mm. Head and palpi ochreous-whitish, with some fus¬ 
cous scales. Antennas grey; in ^ with moderately long pectina- 
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tions (5), apical simple. Thorax with a bifid posterior crest; 
ochreous-whitish mixed with fuscous; a brownish-fuscous line 
across middle of patagia. Abdomen with small lateral crests on 
posterior segments; ochreous-whitish mixed with fuscous, which 
is more pronounced along dorsum. Legs ochreous-whitish strigu- 
lated with fuscous. Forewings rather elongate-triangular, costa 
straight, apex rounded, termen bowed, oblique ; 10 and 11 
stalked; ochi^eous-whitish with patchy brownish suffusion and 
fuscous irroration; markings very confused; costa strigulated 
with fuscous; first and median lines not traceable; postmedian 
line very indistinct, but presenting two, fine, acute, fuscous 
dentations in middle; succeeded posteriorly by some fuscous 
suffusion; a fine, acutely dentate, whitish, subterminal line, pre¬ 
ceded by some fuscous suffusion and partly outlined by fuscous 
scales; a terminal series of dark fuscous dots; cilia whitish mixed 
with fuscous. Hindwings with termen slightly rounded, obtusely 
dentate; whitish, with brownish strigulations best marked towards 
dorsum; a fuscous discal dot; a wavy postmedian line from dorsum 
to mid-disc; subterminal line and cilia as forewings; a dark 
fuscous terminal line. Underside whitish, with dark fuscous, 
discrete irroration, discal spots, and subapical and subtornal 
blotches. Type in Coll. LyelL 

W.A.: Kelmscott, in May; one specimen, received from Mr. 
G. F. Bei-thoud. 

70. BoARMIA AGORiEA. 

Selidosmna agorcea Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 

p.608. 

Antennse pectinated in both sexes to f, pectinations in 8 or 
9, in 2 3. Fore wings with 10 and 11 long-stalked and free(l(J, 
12), or 10 connected with 9 (32)- 

N.Q.: Kuranda, near Cairns.—Q.: Bundaberg, Gayndah, Bris¬ 
bane.—N.S.W.: Sydney.—Yic.: Melbourne. 

71. tBOABMIA AGANOPA. 

Selidomna aganopa Meyr.,‘Proc. Linn. Soc. N. S. Wales, 1891 

p.610. 

W.A.: Albany. 



. A. JEI'J'EBlS WRNfift. 


357 


72. fB oaemia adelphodes. 

Selidotsenia adelphodes Meyr., Proc. Linn. Soc. N. S. Wales, 
1891, p.61L 

^Y.A.: Albany. 

73. tB oaemia pallibiscaria. 

i^elidosenia paUldiscaria Meyr., Proc. Linn. Soc. N. S. Wales, 
1891, p.612, 

KS.W.: Sydney. 

7 4. Boarmia zascia. 

Selidoseina zascia Meyi\, Proc. Linn. Soc. Is. S. Wales, 1891, 
p.613. 

Forewings with 10 and 11 long-stalked and £ree(l(J), or 10 
connected with 9 (2(J), or with the common stalk anastomosing 
with 12 and 10 connected with 9 (I $). 

N.S.W.: Armidale.—Vic.: Melbourne, Beaconsfield. 

My two New England examples are smaller and paler than 
two from Victoria. 

75. Boaemia panconita, n.sp. 

Tray KOI'troSi covered with dust. 

^2- 32-40 mm. Head white; face blackish, lower | or f 
white (in one $ the face is wholly blackish). Palpi 1^; fuscous. 
Antennae blackish, the stalk and in ^ the pectinations minutely 
but irregularly dotted and flecked with white; pectinations in $ 
10, apical simple. Thorax blackish irrorated with white. Ab¬ 
domen whitish, with some fuscous irroi*ation, tending to form 
transverse bars on dorsum. Legs blackish, ventral surface and 
apices of tibiae and tarsal joints whitish; posterior pair whitish^ 
with a few fuscous scales. Forewings triangular, costa slightly 
ai*ched, apex round-pointed, termen bowed, oblique, gently cren- 
ulate; 10 and 11 long-stalked, their stalk connected by a bar with 
12 (4(J), 10 and 11 coincident (49) and free(l$), or connected 
at a point with 12(2$), or connected with 12 and 9 (1$); white 
densely strigulated with blackish; first line represented by several 
blackish dots; median line represented by blackish dots, or by a 
broad line angulated outwards below middle; postmedian from -| 
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costa, interrupted or represented by discrete dots, sharply bent 
inwards below middle to join median line above doi’sum; some¬ 
times a discal dot posterior to median line; subterminal partly 
traceable, white, finely dentate, preceded by blackish dots, which 
may be partly confluent; a tei’minal series of blackish dots; cilia 
whitish and blackish, variably mixed, tending to form bars. 
Hindwings with termen rounded, subdentate; colour as forewings 
but without first line, and with a teiminal line; discal mark 
crescentic. Underside whitish, with fuscous discal spots and 
incomplete terminal bands; apices whitish. 

The curiously speckled antennae suggest that here protective 
colouration has been carried to a fine point. 

Q.: Gayndah, in September and October (Dr. Hamilton Kenny); 
Stanthorpe, in October and November; eight specimens. Those 
from the former locality have the median line on both wings 
thickened. 

76, Boarmia destinataria. 

Gnophos desthiataria Gn., Lep., ix., p.297. Boarmia atteAita 
Wlk., Cat. Brit. Mus., xxi., p.393, Tephroda indirecta Wlk., 
op. cit, xxi., p. 418. T. vatjaria Wlk., op. cit, xxvi., p. 1542. 
Selidosmia destinataria Meyr., Proc. Linn. Soc. N.S. Wales, 1891, 
p.613. 

Antennae of $ pectinated to pectinations 7; of $ pectinated 
to I, pectinations 3. Forewings with 10 and 11 long-stalked and 
free ( 2 <J, 2 $), or 10 connected with 9 (l^J, 29 ). 

^N.S.W.: Ebor, Sydney, Katoomba.—^Tasm.:-. 

77. Boarmia perpectaria, 

Tephrosia pmfectaria Wlk., Cat. Brit. Mus., xxi., p.418. Sell- 
dosema p&rfectaria Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 
p.614. 

Foi-ewings with 10 and 11 long-stalked, free(l^), or their 
common stalk connected by a bar with 12 and 10 connected with 

3 ( 1 ^). 

N.Q.: Herberton.—Q.: Stradbroke Island, Stanthorpe.— 
N.S.W.: Sydney. 
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78. Boarmia viridaria. 

Boannia viridaria Pagent. SeJidosema viridis Turn., Trans. 
Boy. So€. S. Austr., 1906, p.l33. 

Forewings with 10 and 11 long-stalked, their stalk anastomos¬ 
ing with 12, 10 anastomosing with 9 (Ij). 

N.Q.: Kuranda, near Cairns, 

79. Boarmia eugraphica, n.sp. 

€vypa<f>tKO<s, well-engraved. 

(J. 28 mm. Head and palpi whitish, ikntenme grey-whitish; 
pectinations in very long, apical I* simple. Tliorax whitish, a 
dark fuscous spot on each patagium opposite base of costa of fore¬ 
wing. Abdomen whitish; seven pairs of dark fuscous dots on 
apices of segments; tuft in ^ large. Legs whitish; anterior and 
middle tibiae and tarsi barred on dorsum with dark fuscous; pos¬ 
terior tibiae in $ dilated. Forewings triangulai', costa straight 
to near apex, apex rounded, termen broad, moderately obli<pie; 
10 and 11 stalked, 10 anastomosing with 9; whitish, markings 
dark fuscous; two spots close to base; first line slender, crenulate, 
from a dot on i costa to \ dorsum; median line slender, w^ell- 
marked, from f costa to mid-dorsum, bowled outwards beneath 
costa; a pale-centi^ed discal dot precedes median line; postmedian 
line finely dentate, sinuate, from f costa to f dorsum; a sub¬ 
terminal irregular series of large dots outw'ardly acute, indicating 
a white, dentate, subterminal line; a terminal series of interneural 
dots; cilia whitish faintly barred with pale fuscous. Hindwings 
with termen rounded, crenulate; colour as forewings, but with 
only one dot on base of dorsum, and without fii-st line. Under¬ 
side whitish, with fuscous discal spots, slender postmedian line, 
and broader subterminal line, a large, fuscous, subapical blotch 
on forewing, leaving a large, whitish, apical spot 

Similar to B. perfectaria^ which, how^ever, has different $ an¬ 
tennae, face dark fuscous, first line running to base of doi*sum, 
discal dots not pale-centred, abdomen with only three pairs of 
dark fuscous dots. 

Type in Coll. LyelL 

N.A.: Port Darwin; in September; one specimen, received 
fi’om Mr. F. P. Dodd, 
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80, Boarmia mNioTA, n.sp. 
raiviorosi banded. 

§. 28 mm Head, thorax, and palpi grey-whitish. Antennae 
grey. Abdomen whitish; third and fourth segments, except 
apices, fuscous-brown. Forelegs whitish, with some fuscous 
irroration [the others broken]. Forewings rather elongate- 
triangular, costa straight to near apex, apex rounded, termen 
bowed, oblique; 11 apparently out of 12, anastomosing with 9, 
10 absent; whitish; markings fuscous-brown; some fuscous irro- 
I’ation along costa; a basal patch extending on costa to 1-, on 
dorsum to its edge obliquely rounded; median line very faintly 
indicated, a dark fuscous, discal dot before and touching post¬ 
median band; a broad postmedian band, its posterior edge finely 
and acutely dentate; a suffused dark patch between this and 
termen beneath apex, and another above tornus; cilia whitish, 
with some pale fuscous bars beneath apex. Hindwings with 
termen rounded; colour as forewings, but without basal patch, 
and with postmedian band incompletely developed, leaving a 
dentate postmedian line. Underside whitish, with fuscous discal 
spots and a broad terminal band interrupted in middle of each 
wing. 

Probably 10 and 11 are coincident, but their basal portion 
before the anastomosis with 12 is not developed. 

Ty^ in Coll. Lyell. 

N.Q.: Prince of Wales Island, Torres Straits; in June; one 
specimen, received from Mr. H. Signer. 

81. Boarmia crimnodes, n.sp. 

KpL(iv<aBi]s, floury. 

$. 29-36 mm. Head and face white. Palpi IJ; white 
partly suffused with pale fuscous. Aiiteniue gi*ey. Thoiux 
white. Abdomen white, with some grey scales. Legs white; 
anterior tibiie and tarsi aimulated with fuscous. Forewings tri¬ 
angular, costa moderately arched, apex rounded, termen bowed, 
oblique; 10 and 11 coincident, anastomosing first with 12 and 
then with 8, 9 beyond 7 (3g); white sparsely irrorated with grey; 
markings grey; three transverse dentate lines; first from -1 costa 
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to dorsum, outwardly curved; second from costa before middle 
to mid-dorsum, outwardly curved, obscure or interrupted below 
middle; third from f costa to | dorsum, first outwardly oblique, 
then bent inwards after a double dentation in middle, finally 
bent downwards to dorsum, with a grey mark succeeding it 
towards dorsum; a grey, terminal band containing a white, 
dentate, subterminal line; a terminal series of fuscous dots; cilia 
white. Hind wings with termen strongly rounded; colour as fore¬ 
wings but without first line. Underside whitish, with a fuscous, 
discal spot on forewings, and a terminal band obsolete towards 
tornus on both wdngs. 

H.Q.: Herberton; in January; three specimens, received from 
Mr. F. P. Dodd, of which one is in Coll. Lyell. 

82. Boarmia nyctopoba, n.sp. 
vvKT07ropo<Si travelling by night. 

44-50 mm. Head fuscous-whitish ; face dark fuscous. 
Palpi rather long (1|), projecting well beyond frons; dark fuscous, 
lower edge ochreous-whitish. Antennae fuscous-whitish; pectina¬ 
tions in fuscous, 8, apical ^ simple. Thorax and abdomen 
fuscous or dark fuscous more or less mixed with ochreous-whitish. 
Legs whitish-ochreous more or less infuscated. Forewings 
broadly triangular, costa nearly straight except towards base and 
apex, apex obtuse, termen strongly bowed, crenulate, oblique; 
10 and 11 long-stalked, 10 connected with 9(1$), similar but 
the common stalk connected by a bar with 12 (l^J); pale fuscous 
strigulated, and sometimes almost wholly suffused with fuscous; 
markings dark fuscous, an ochreous-whitish costal streak well- 
marked in hi 9 ill-defined; a line from J costa to ^ dorsum, 
angled outwards above dorsum; a minute discal dot; a line from 
I costa to f dorsum, sinuate and finely dentate; traces of a pale 
subterminal line preceded by fuscous dots; a terminal series of 
dots; cilia ochreous-whitish more or less suffused with fuscous. 
Hindwings with termen rounded, dentate; colour and lines as 
forewings; discal mark linear. 

Mr. L. B. Prout identified this for me as B, marmorata Warr., 
for which I do not know the reference, but as there is already a 
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marmorata o£ Moore, this name cannot stand. The neuration of 
the $ type is abnormal but instructive; in the left forewing, 11 
arises apparently from 12, and is closely applied to 10 but does 
not coalesce with it (apparently the vein has split); in the right 
forewing, the condition is more complicated, 11 arises apparently 
(not really) from 12, the stalk of 10 and 11 divides, 11 imme¬ 
diately mns into the abnormal vein, while 10 does the same some 
distance further on. 

N.Q.: Kuranda, near Cairns, in October and November; Her- 
berton, in January; three specimens, received from Mr. F. P. 
Dodd. 

S3. Boarmia maculata. 

Ilypoehi'oma maculata Luc., Proc. Linn. Soc. N. S. Wales, 1889, 
p.1095. 

48 mm. Head whitish-ochreous; face with an upper and 
a median, transverse, fuscous bar. Palpi 1J-; whitish-ochreous 
externally fuscous-tinged. Antennse fuscous towards base mixed 
with whitish-ochreous; in $ with very short pectinations (‘^), one 
to each segment, ending in tufts of long cilia, apical -i sinuate. 
Thorax and abdomen whitish-ochreous, greenish-tinged, with 
more or less brownish-fuscous sulfusion. Legs whitish-ochreous 
more or less mixed with fuscous; anterior and posterior tarsi 
fuscous, with whitish annulations. Porewings triangular, costa 
nearly straight, apex rounded, termen slightly bowed, oblique, 
crenulate; 10 and 11 stalked and free ( 2 (J, 29 ); whitish-ochreous- 
greenish, rather densely dotted and partly suffused with brownish- 
fuscous; markings more or less obsolete; sometimes a dentate, 
transverse line from ^ costa to 1 dorsum, sometimes an oblique 
shade from costa before middle to J dorsum; a dentate, post¬ 
median line very incompletely developed; indications of a pale, 
dentate, subterminal line; a terminal series of dots; cilia ochreous- 
whitish-greenish, bases brownish-tinged. Hindwings with termen 
rounded, crenulate; colour as forewings. Underside ochreous- 
whitish, with fuscous discal spots in fore wings, dots in hindwings, 
and broad terminal bands, leaving apex of forewungs and termen 
of hindwings ochreous-whitish. 
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The antennal structure of the $ differs from that of any other 
Australian species. 

’N.Q.: Kuranda, near Cairns, in June and October (Dodd); 
Innisfail, Mackay.—Q.: Brisbane, in March (R. Illidge). 

Gen. 21. Philolochma. 

FKUoloohma Turn., Proc. Linn. Soc. N. S. Wales, 1914, p.550. 

Frons flat. Tongue well-developed. Palpi moderately long, 
porrect or slightly ascending; second joint densely clothed with 
rough hairs; terminal joint moderate, obtuse. Antennae in 
thickened, simple, minutely ciliated. Thorax not crested, hairy 
beneath. Abdomen not crested. Femora slightly hairy; pos¬ 
terior tibiae of ^ somewhat dilated. Forewings in ^ with fovea 
represented by a triangular patch bare of scales; 10 and 11 
arising separately from cell. Hindwings normal. 

An endemic development of CIem*a^ the fovea being imperfect, 
and the male antennae not pectinate. 

84. Philolochma cel^enochroa. 

PJdlolochma celcmochroa Turn., Proc. Linn. Soc. N. S. Wales, 
1914, p.550. 

Forewings with 10 and 11 separate, free (2(J, 25 ). 

KS.W.: Ebor. 


Gen. 22. Syne ora, n.g. 

(Tvvrjopo^, hanging together, united. 

Face with a conical or rounded protuberance. Palpi moder¬ 
ate, porrected, rough-scaled; terminal joint very short. Antennae 
in ^ bipectinate, apex simple. Thorax with a small posterior 
crest; beneath hairy. Femora glabrous; posterior tibiae of ^ 
dilated, with internal groove containing a tuft of long hairs from 
base. Forewings in $ with a well-marked fovea; 11 out of 10 
near base, anastomosing or connected with 12, or rarely 10 and 
11 separate, 10 sometimes connected with 9. Hindwings normal. 
Type, mwadif&ro, Wlk. 

I. Face, blackish with a central, transverse, white line. siHearia, 

Face oehreous-whitish, with some fuscous scales . 2. 
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2. Fore wings with a fuscous spot on base of costa. lygdma. 

Forewings without basal, costal spot. 3. 

3. Forewings with lines faintly marked, antennal pectina¬ 

tions of 6 Si . Imnoropa. 

Forewings with Imes distinct except towards costa, 6 pec¬ 
tinations over 6. 4. 

4. Forewmgs with first line scarcely oblique . ejumelodes. 

Forewings with first line strongly, oblique . 5. 

5. Forewings with first line from J dorsum . mundifera. 

Forewings with first line from i dorsum . strixafa. 


85. fSYNEORA SILICARIA. 

Hemerophila silicaria Gn., Lep., ix., p.220. Selidosema sili- 
caria Meyr., Proc. Linn. Soc. 1^“. S. Wales, 1891, p.598. 

I have seen only the British Museum examples, and noted 
that they were of a fine species distinct from S. mundi/era, the 
face blackish, with a central, transverse, white line. 

86. Syneora mundifera. 

Hemerophila mundifera Wlk., Cat. Brit. Mus., xxi., p.322. 
Boarmia dis^'ii^pta Wlk., op. cit^ xxi., p.391. (?) Hemerophila 

emcursaria Wlk., op. cit., xxvi., p.l532. Tephroda scitiferata 
Wlk., Char. Undesc. Lep., p.77. 

Prons projecting slightly, rounded. Antennal pectinations 
oi $ Forewings with 10 and 11 short-stalked, 11 then 
strongly anastomosing with 12, 10 connected with 9 (2<J). In 
one of these, the short portion of vein 11 between 10 and 12 is 
feebly developed on one side; on the other, it is not traceable; 
thus the neuration of the abnormal side is indistinguishable from 
that of Boarmia^ Text-fig.7, but is structurally and etiologically 
dififerent. 

Vic.: Melbourne.—^Tasm.: Strahan. 

87. Syneora emmelodes. 

Scioglpptis emmelodes Turn., Trans. lioy. Soc. S. Austr., 1904, 
p.232. 

Forewings with 11 out of 10 near origin, connected, after 
bifurcation, with 12 by a short bar (1(J). 

Q.; Brisbane, in August. 
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SS.Syneora strixata. 

Phihcdapteryx strixata Wlk., Oat. Brit. Mus., xxv., p.l340. 
Sdidosema cheleuta Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 
p.598. 

Frons with a strong, I’ounded projection. Fore wings with 11 
out of 10 near base, anastomosing strongly with 12 (1<J). 

Tie.: Melbourne. 


89. ISyneora hembropa. 

Scioglyptis hemeropa Meyi\, Proc. Linn. Soc. N. S. Wales, 
1891, p.594. 

N.S.W.: ISTewcastle, Sydney.—Vic.: Melbourne. 

90. Syneora lygdina, n.sp. 

AryStros, like marble. 

$.32 inin. Head ochreous-whitish ; with an acute, wedge- 
shaped, frontal process. Palpi rather long (2); ochreous-whitish* 
with some fuscous irroration. Thorax with a small, bifid, pos¬ 
terior crest; ochreous-whitish. Abdomen ochreous-whitish. 
Legs whitish; anterior tibiae and tarsi fuscous, with whitish annu- 
lations. Forewings triangular, costa gently arched, apex rounded, 
termen bowed, moderately oblique, wavy; 10 and 11 separate; 
whitish; lines obsolete; a fuscous spot on base of costa; a few 
fuscous scales or dots on costa; a few fuscous scales beneath costa 
at \ representing first line; traces of a fuscous line from termen 
beneath apex to before tornus, including a double, dark fuscous 
spot near apex; cilia white. Hind wings with termen rounded; 
colour and subterminal fuscous line as forewings, but without 
defined spot; traces of a fuscous, median, discal dot. Underside 
whitish; forewings with a fuscous, subapical blotch; hind wings 
with a fuscous, subterminal band becoming obsolete towards 
tornus. 

Possibly the $ may show more defined markings. 

Type in Coll. Lyell. 

W.A.: Waroona; in September; one specimen, received from 
Mr. G. F. Beilihoud, 

27 
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Gen. 23. Psilosticha. 

Fsilosticha Meyr., Proc. Linn. Soc. N. S. Wales, 1891, p.624. 

A development of Cleo 7 'a, with the neuration of Syn&oTco^ but 
the $ antennae are simple. 

91. Psilosticha mactaria. 

Tephrosia mactaria Gn,, Lep., ix., p.270. Boai'mia attacta 
Wlk., Cat. Brit. Mus., xxi., p.392. Tephrosia integraria Wlk., 
op. cit., xxi., p. 420. T. absorpta Wlk., op. cit.^ xxi., p. 420. 
FsUosticha mactaria Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 
p.624. 

I have only one example, a (J, in which 11 appears to ^tfise 
from 10 near base and immediately run into 12. 

N.S.W.: Sydney.—Yic.: Melbourne.—Tasm.: Geoi'ge’s Bay. 

Gen. 24. Amblychia. 

. Amblychia Gn., Lep., ix., p.214; Hmps., Moths Ind., hi., p.241. 

Tongue well-developed. Palpi moderate, uptmmed, closely 
appressed to frons, thickened in front with densely appressed 
hairs; terminal joint short, concealed. Antennae in $ bipectin- 
ate, extreme apex simple. Thorax and abdomen not crested; 
thorax hairy beneath. Femora glabrous; posterior tibiae in $ 
sometimes dilated. Porewings in $ with fovea, 10 and 11 
separate or short-stalked, 11 sometimes anastomosing with 12, 
10 sometimes connected with 9. Hind wings very long; neura- 
tion normal. 

Type, A. angerorm,ria Gn. The two species dififer somewhat 
in shape of wing, but I see no ground for generic separation. 
The genus Elphos Gn., (Lep., ix., p.285; Hmps., Moths Ind., iii., 
p.249. Type, E. hymenaria Gn.) appears to differ in vein 10 


arising out of 9. 

1. Hindwings angled and produced on vein 4. angeronajna. 

Hindwings with termen rounded, subdentate. siibrvbida. 


92. Amblychia angeronaria. 

Amblychia angeronaria Gn., Lep., ix., p.215, PI. iv., f.9; Hmps., 
Moths Ind., hi., p.242. 

$.88mm. Head and palpi brown. Antennae fuscous. Thorax 
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brown. Abdomen brownish-ochreous. Legs brown-whitish 
irrorated with fuscous. Forewings broadly triangular, costa 
gently arched, more strongly towards apex, apex acute, termen 
sinuate beneath apex, then bowed, slightly oblique; 10 and 11 
from cell, not anastomosing (1$); reddish-brown with minute 
fuscous strigulse; suffused with whitish along costa to f; a rounded, 
dentate, fuscous line from costa to J dorsum, preceded by a 
white spot below middle; a fuscous, subcostal, discal spot before 
middle; median line faintly indicated; a nearly straight, broad, 
fuscous line from | costa to tornus; a series of white lunules on 
anterior margin of this line to vein 2, connected by a sinuate, 
white line with § termen; a triangular, white blotch on costa 
before apex, giving off a faintly marked, strongly dentate, sub¬ 
terminal line, which soon becomes obsolete; cilia fuscous, apices 
bi'own. Hindwings rhombiform, produced on vein 4 in a strong 
tooth, and less strongly on veins 5 and 6; colour as forewings; a 
median, fuscous, discal spot at a fine, dentate, whitish, median 
line; a similar subterminal line, towards costa edged Istrongly 
anteriorly with fuscous. Underside similar but pale grey-brown. 

N.Q.: Cape York; one specimen, in January (Coll. Lyell). 
Also from Java, Sumatra, Ceylon, and India. 

93. Amblychia subrubida. 

Elphos subrubida Warr., Nov. ZooL, 1896, p.300. 

30 mm. Head and palpi fuscous. Antennae fuscous; pec¬ 
tinations in $ 5. Apical ^ simple. Thorax fuscous. Abdo¬ 
men pale fuscous, with paired darker spots on dorsum of first 
four segments. Legs pale fuscous. Forewings triangular, costa 
moderately arched, apex round-pointed, termen bowed, oblique, 
crenulate; 10 and 11 short-stalked, 11 anastomosing with 12, 10 
connected by a short bar with 12(1,J); whitish densely dotted 
with fuscous throughout; lines fuscous; a curved, crenulate line 
from ^ costa to ^ dorsum, preceded by a parallel line; a line from 
costa before middle to mid-dorsum, obtusely angled above middle, 
containing a darker discal mark above angle; a dentate line from 
I costa to dorsum near tornus, preceded by a parallel line, both 
lines obscured above dorsum; a dentate, whitish, subterminal 
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line, edged anteriorly with fuscous; a dark fuscous, terminal line; 
cilia fuscous barred with whitish, Hindwings with termen 
rounded, subdentate; colour as forewings but without first line. 
Underside of forewings whitish, much strigulated wdth fuscoxis, 
base and terminal area, except at apex, wholly fuscous, a blackish 
discal spot; of hindwings fuscous, with a large, dorsal, reddish- 
orange blotch extending from base to middle. 

2. 33 mm. Thorax and base of abdomen partly white. Wings 
white, with much fewer fuscous dots; underside of hindwings 
with a white, terminal band. Neuration of fore wings as given 
above (l2)* 

Q.: Brisbane; in September, one 2; and a fine ^ from Queens¬ 
land without locality. Also from Louisiades. 

Gen. 25. Osteodes. 

Osteode& Gn., Lep., x., p.l77 ; Meyr., Proc. Linn. Soc. N. S. 
Wales, 1891, p.589. 

Head smooth; face with a long, projecting tuft. Tongue 
present. Palpi rather long, porrect, rough-scaled; terminal 
joint short, acute, bent downwards. Antennse of ^ shortly 
bipectinate, with two pairs of pectinations to each segment. 
Thorax and abdomen not crested; thorax* not hairy beneath. 
Pemora glabrous. Posterior tibiae of ^ slightly dilated. Fore¬ 
wings with fovea in $ present;'10 and 11 short-stalked, 11 
anastomosing with 12,10 connected at a point with 9, (10 absent 
in exotic species). Hindwings normal. 

Type, 0. procidata Gn., from Africa. 

94, Osteodes pbocurata. 

T^hrina promrata Wlk., Cat. Brit. Mus., xxiii., p. 965. 
Pana^ra/erritinctm^a Wlk., op. cit, xxiii., p. 1002. Osteodes 
promrata Meyr., Proc. Linn. Soc. K S. Wales, 1891, p,589. 
Tepkrinopsis plana Warn, Nov. Zool., 1898, p.253. 

Q.; Buaringa, Caloundra, Brisbane, Stradbroke Island, Coolan- 
gatta, Blackbutt, Warwick, Stanthorpe.—N,S,W.; Sydney.— 
S.A.: Adelaide.—Tasu),; Hobart. 
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Gen. 26. Hbteroptila, n.g. 

IrcyooTTTtXosj with dissimilar wings. 

Frons I’ounded, somewhat projecting. Tongue well-developed. 
Palpi moderate, porrect; second joint densely hairy beneath; 
terminal joint very short. Antennae of shortly bipectinate, 
towards apex simple. Thorax with a dense, bifid, posterior 
crest, beneath hairy. Femora glabrous; posterior tibiae of $ 
dilated. Forewings with 10 and 11 separate and free, or anas¬ 
tomosing with each other, and then 10 with 9. Hindwdngs 
normal. Type, Selidos&nia argoplaca Meyr. 

An endemic derivative of Gleora, distinguished by the strong, 
thoracic crest. From Symmetroctenay it differs in the sepai’ate 
ongin of veins 10 and 11. It is remarkable that, while the 
fovea is large and well-developed in H. argoplaca^ it is obsolete 
in the closely allied R, xylina. In three males of the latter, I 
can distinguish a shallow fovea on one side in one example only; 
but, on the other hand, the posterior tibiae are abnormally dilated 
so as to be almost club-shaped. The usual neuration of R xylhm 
is very exceptional. 

1. Underside of fore- and hind wings with an apical, whitish spot argoplaca. 

Underside of fore- and hindwings without an apical, whitish 

spot . xylina. 

95. Heteroptila argoplaca. 

Selidosetna argoplaca Meyr., Proc. Linn. Soc. N. S. Wales, 
1891, p.615. 

Antennal pectinations of (J 2^, apical g- simple. Forewings 
with 10 and 11 separate, not anastomosing (5<J, 4$); 10 fre¬ 
quently runs very close to 9, and, according to Mr. Meyrick, the 
two may be connected. 

N.Q.: Stannary Hills.—Q.: Eidsvold, Caloundi*a, Brisbane.— 
N.S.W.: Sydney.—^Vic.: Birchip.—S.A.: Quorn. 

96. Hbteroptila xylika, n.sp. 
fuAtvos, wooden. 

^ 5 . 32-38 mm. Head fuscous. Palpi fuscous mixed with 
whitish. Antenna fuscous; in ^ shortly bipectinate {11), apical 
\ simple. Thorax fuscous, with some ochreous-whitish scales. 
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Abdomen ochreous-wliitish; bases of segments fuscous. Legs 
whitish irrorated with fuscous; tarsi fuscous annulated with 
whitish; posterior tibise of $ strongly dilated. Forewings with 
costa nearly straight, apex round-pointed, termen bowed, oblique; 
10 and 11 separate at origin, then anastomosing, and 10 anas¬ 
tomosing with 9 (2^, 32), 10 and 11 separate, not anastomosing 
(1^); ochreous-whitish densely striated with fuscous throughout; 
a wavy blackish line from % costa to f dorsum; a dark fuscous 
discal spot, sometimes pale-centred, connected with midcosta; a 
blackish line from | costa, at first transverse and wavy, then 
curved inwards, and again outwards to | dorsum; a thick, in¬ 
wardly oblique, short streak from costa before apex; an inter¬ 
rupted, fuscous, terminal line; cilia whitish obscurely barred 
with fuscous. Hind wings with termen gently rounded; whitish 
with a few fuscous strigulae; a fuscous, discal spot pi'eceded by 
an incomplete, fuscous, terminal line; a broad, dark fuscous, 
terminal band containing some whitish stria?- towards tornus; 
cilia as forewings. Underside whitish; forewings with discal 
spot and apical blotch fuscous; hindwings as on upper surface. 

Very similar to the preceding, but the lines on forewings are 
better marked, $ antennal pectinations shorter, ^ posterior 
tibiae more strongly dilated^ and readily distinguished from it 
by the underside. 

N.Q.: Townsville.—Q : Brisbane. 

Gen. 27. Clbora. 

Cleora Curtis, Brit. Ent., p.88. Aids Curtis, op, dt.^ p.ll3. 

Face flat, with anterior tuft of hairs. Tongue well-developed. 
Palpi moderately long, porrect or somewhat ascending, densely 
hairy beneath; terminal joint short, obtuse. Antennae of $ 
bipectinate, towards apex simple. Thorax not crested, hairy 
beneath. Femora glabrous; posterior tibia? of $ often dilated, 
with internal groove and tuft. Forewings of $ with well-marked 
fovea; 10 and 11 arising separately from cell, or very rarely 11 
out of 10 near origin, 11 sometimes connected with 12, and 10 
with 9. Hindwings normal. 

Type, C. dnctaria Schiff., from Europe. This genus is more 
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commonly known as Alcis, of which the type is repandata Linn., 
from Europe. 

1- Forewings with 10 out of 11 near origin . hathyscia. 

Forewings with 10 and 11 separate . 2. 

2. Male with apical J of antennae simple . 3. 

Male with apical § or more of antennae simple . 4. 

3. Forewings with a dark streak from termen beneath apex eiibciliaria. 

Forewings without subapical streak . prcBcisa. 

4. Wings with discal marks dot-like, not pale-centred. hitaeniaria. 

Wings with discal marks pale-centred, or large and spot¬ 
like, rarely obsolete. 5. 

5. Forewings with postmedian line with one or two large 

teeth only . 6. 

Forewings with postmedian line finely dentate. 7. 

fi. Discal spot of forewings obscure and connected with 

postmedian line... callicrossa, 

Discal spot of forewings distinctly marked, and separate 

from postmedian line . perlepidaria* 

7. Forewings with subterminal line preceded by a continu¬ 

ous series of fuscous spots, female antennae pectinate papillata. 
Forewings wdthout a continuous series of fuscous spots 

preceding subterminal line, female antennae simple ... 8. 

8. Postmedian lines of both wings nearly straight. inflexaria. 

Postmedian line of forewings with supramedian, of hind- 

wings with median projecting curve . 9. 

9. Wings with minute, scattered, fuscous strigul^ . acaciaria. 

Wings without strigulae except on costa of forewings.... 10. 

10. Wings more or less dusky, with thick postmedian lines compactaria^ 

Wings paler, with fine postraedian lines. IL 

11. Wings whitish, antemedian line of forewings slightly 

oblique . illusU*arki» 

"Wings grey, antemedian line of forewdngs strongly 

obKque . displicata, 

97, Clbora bathyscia, n.sp. 
paOva-Kios, deep-shaded. 

2* 2Smm. Head, thorax, and abdomen whitish irrorated 
with dark fuscous. Palpi 1;^; whitish irrorated with dark 
fuscous. Antennae grey-whitish mixed with fuscous. Legs 
whitish irrorated dorsally with fuscous. Forewings trian¬ 
gular, costa nearly straight except near base and apex, apex 
round-pointed, termen bowed, oblique; 10 and 11 short-stalked, 
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11 soon after origin running into 12(1$); whitish irrorated and 
terminal area thickly shaded with fuscous; markings dark fus¬ 
cous; an outwardly curved line from ^ costa to ^ dorsum; a 
discal dot beneath costa before middle; a dot on midcosta; post¬ 
median line well-marked, slightly dentate, from | costa first 
inwards, then turned outwards, forming an obtuse prominence, 
then bent inwards and strongly oblique to mid-dorsum; a fine, 
whitish, dentate, subterminal line preceded and followed by fus¬ 
cous sufinsion ; a terminal series of dots; cilia grey, apices 
whitish, a median whitish line barred with fuscous. Hindwings 
with termen rounded, crenulate; colour as fore wings. Under¬ 
side grey-whitish, with fuscous discal dots, and a broad terminal 
band; apex of forewings whitish. 

Q.: Brisbane; in April; one specimen. 

98, Cleora euboliaria. 

2'e'phrosia exiboliaria Wlk., Cat. Brit. Mus., xxi., p.419. Sco- 
tosia fra^tata Wlk., op. ciL, xxv., p.l369. Selidosema mboliaria 
Meyr., Proc. Linn. Soc. N. 8. Wales, 1891, p.615. 

Fore wings with 10 and 11 separate, fi’ee(l(J;. 

W.A.: Perth, Geraldton. 

99. Cleora pr.®cisa, n.sp. 
prcEcmiMy steep, abrupt. 

(J$.38mm. Head whitish finely mixed with grey; face, 
except lower edge, dark fuscous. Palpi ochreous-whitish mixed 
with fuscous. AntennsB grey; basal joint in $ whitish; pectina¬ 
tions in $ moderate (5), apical \ simple. Thorax grey irrorated 
with whitish. Abdomen whitish with some fuscous irroration 
towards base. Legs grey; posterior pair whitish. Forewings 
elongate-triangular, costa straight to near apex, then strongly 
arched, apex obtuse, termen bowed, wavy, strongly oblique; 10 
and 11 separate, 11 sometimes anastomosing with 12 ; grey- 
whitish suffused with grey except on median area, with sparse 
fuscous irroration; a very oblique, blackish line from dorsum 
towards, but not reaching, midcosta; a fine fuscous line from % 
dorsum parallel to preceding, not reaching costa; a twice sinuate 
blackish line from f dorsum towards, but not reaching, apex; 
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followed by a fuscous shade, which is prolonged to termen 
beneath apex; a pale, wavy, subterminal line; a dark fuscous, 
terminal line; cilia whitish, with a fuscous line before middle. 
Hindwings with termen rounded, wavy; colour as forewings but 
without basal line. Underside whitish: dorsum of hindwings 
in (J suffused with ochreous; fuscous discal dots and terminal 
bands more or less developed. 

In structure, this species resembles C. eiiholiaria. 

Type in Coll. Lyell. 

Vic.: Melbourne; two specimens. 

100. Cleora bit^niaria. 

Boarmia hitmuiaria Le Guill., Rev. ZooL, 1841, p.257; Gn., 
Lep,, ix., p.249, PI. iii., f.l. Gastrina{V) erehina Wlk., Cat. Brit. 
Mus., xxi., p.326. Selidosema bitmiiaria Meyr., Pr'oc. Linn. Soc. 
N. S. Wales, 1891, p.616. 

Forewings with 10 and 11 separate, not anastomosing (1§), 
10 connected with 9 flj). 

Q.: Brisbane.—Vic. : Melbourne.—Tasm. : Campbelltown, 
Hobart. 

101. Cleora callicrossa. 

Boarmia callicrossa Meyr., Trans. Ent. Soc., 1889, p.498. 

This species is, no doubt, variable I have two examples, as 
to whose identification I am fairly certain. Good points of dis¬ 
tinction are the rather narrow forewings, with long and strongly 
oblique termen; and also (though not mentioned by Meyrick) 
the absence of whitish spots on apices of wings on undersurface. 
Forewings with 10 and 11 separate, not anastomosing ( 1 ^, I 5 ). 

N.Q.: Thursday Island. Also from New Guinea. 

102. Cleora perlepidaria. 

Chogada pC7de2?ida7'iay^a,rr., Nov. Zool., 1900, p.ll 2 . 

36 mm. Head whitish, with some fuscous scales between 
antennae; face and palpi brown. Antennae fuscous, towards 
base whitish; antennal pectinations in ^ very long, apical |- 
simple. Thorax whitish, tegulae, except at bases, and a posterior 
spot brown; patagia pale grey. Abdomen whitish with fus- 
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cous suffusion. Legs dark fuscous with whitish annulations; 
posterior pair whitish, with some fuscous irroration; posterior 
tibiae in $ dilated, with internal groove and tuft. Forewings 
with costa straight to near apex, apex round-pointed, termen 
bowed, oblique, crenulate; 10 and 11 separate, not anastomosing 
(!<?); whitish, with tips of scales lustrous white, some brownish 
suffusion; some tine, brownish, costal strigulaj; first line obliquely 
curved from J costa to i dorsum, dark fuscous, preceded by a 
parallel brown line; discal spot rather large, white, narrowly 
edged with dark fuscous, connected with costa by a brown spot, 
and with mid-dorsum by a fine, brown, strongly dentate line; 
postmedian line dark fuscous, from § costa to § dorsum, with a 
strong outward tooth on vein 5, and a slighter tooth on vein 2, 
followed by a parallel brown line; subterminal whitish, indis¬ 
tinct, preceded by an interrupted, dentate, fuscous line, and 
followed by a brown suffusion; an interrupted, fuscous, terminal 
line; cilia whitish, with an obscure, brown, median line and 
fuscous bars. Hindwings with termen strongly rounded, crenu- 
late; colour as forewings but without first line, median line 
straight, postmedian line once angled on vein 4. Underside 
grey-whitish, with lines and subapical blotches obscurely marked; 
discal spot of forewings dark fuscous. 

JN.Q.: Kuranda, near Cairns, in May; Innisfail. 

103. Cleora pupillata. 

Boarmm pupillata Wlk., Cat. Brit. Mus., xxi., p.491. Oph- 
thcdmodes pupillata Swin., Cat. Oxf. Mus., ii., p.285, PI. v., f. 2 . 
Carecomotis perfumosa Warr., jNov. Zool., 1896, p.402. 

^ 5 , 38-44 mm. Head, palpi, and thorax grey, sometimes och- 
reous-tinged. Antennae fuscous; in $ with very long pectina¬ 
tions, which become twisted and distorted when dried; apical f 
simple; in $ with similar but shorter pectinations to about 
middle. Abdomen grey mixed with whitish, sometimes ocbreous- 
tinged, bases of segments fuscous. Legs grey-whitish; anterior 
pair fuscous. Forewings rather narrow and elongate, costa 
straight to near apex, then strongly arched, apex rounded, 
termen bowed, oblique; 10 and 11 separate, not anastomosing 
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(5<Js 3$), 10 connected with 9 (1^); whitish partly suffused with 
grey, sometimes ochreous-tinged; some fuscous dots on costa; 
two basal fuscous dots succeeded by a subbasal dot; lines fuscous 
or dark fuscous, finely dentate; first from J costa to J dorsum, 
curved first outwardly then inwardly; a median line sometimes 
ill-defined, interrupted by a fuscous, pale-centred, discal spot; 
postmedian from f costa to § dorsum, sinuate, followed usually 
by a parallel grey line; a subterminal series of fuscous dots, 
usually well-marked; a terminal series of dark fuscous dots; cilia 
whitish, obscurely barred with grey. Hind wings with termen 
strongly rounded; colour and markings as forewings. Underside 
whitish, with fuscous, discal spots and subterminal blotches, 
obsolete towards tornus, connected with termen beneath apex, 
and leaving a whitish spot at apex. 

N.Q.: Cape York, Cooktown, Cairns, Townsville.—Q.: Gayn- 
dah, Nambour, Brisbane. Also from Borneo. 

104. Glbora inplexaria. 

Boarmia inflexaria Snel. B. epistictis Meyr., Trans. Ent. Soc., 
1889, p.499. Selidosema epistictis Meyr., Proc. Linn. Soc. N. S. 
Wales, 1891, p.619. 

This species is best distinguished by the form of the post¬ 
median lines of both wings, which are much straighter than 
in allied species. It varies much in the development of the 
median lines in both wings. These may be very fine, or even 
obsolete, but are often thickened to a marked degree. I have 
one 9 in which the whole median area of the forewings, and the 
median and basal areas of the hindwings, are densely irrorated 
with blackish. Fore wings with 10 and 11 separate, not anas¬ 
tomosing (5^, 69 ). 

N.A.: Melville Island.—N.Q.: Cairns, Atherton, Townsville,— 
Q. : Bundaberg, Gayndah, Brisbane, Btradbroke Island. Also 
from Lord Howe Island, New Guinea, and Malay Peninsula. 

. 105. ClEORA ACACIAltlA. 

{hBoarmia acaciaria Bdv., Faun. Madag., p.ll 6 , PI. xvi., f. 4 ; 
Hmps., Moths Ind., iii., p,264, f.l37; nec Meyr., Proc. Linn. Soc. 
N. S. Wales, 1891, p.617. 
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45-50mm, Male with apical f of antennse simple. Wings 
with groundcolour white, in ^ more or less suffused with och- 
reous, with generally scattered, small, transverse, fuscous strigu- 
iations, postmedian lines with strongly marked projections; 10 
and 11 separate, not anastomosing (4(J, 42). 

This is probably Boisduval’s species, and has a wide distribu¬ 
tion. I have one ^ in which the median area of both wings is 
suffused with fuscous. 

Q.: Gayndah, Brisbane. Also from Java, Ceylon, India, and 
Africa. 

106. Olkoea compactaria. 

Boarmia compactaria Wlk., Cat. Brit. Mus., xxvi., p. 1538. 
Selidosema acaciaria Meyr., Proc. Linn. Soc. N. S Wales, 1891, 
p.617(1 Bdv). 

' This species, although closely allied to the preceding, appears 
to be readily distinguishable. It is considerably smaller in size, 
and lacks the transverse strigulations except towards costa of 
forewings. The dark bars across face, sometimes very distinct, 
are not invariably present. Forewings with 10 and 11 separate, 
not anastomosing (6(J); according to Meyrick, 10 may be con¬ 
nected with 9, and 11 with 10; the latter anastomosis is so un¬ 
usual as to need confirmation. 

N.Q.: Townsville.— Q.: Bundaberg, Brisbane.—N.S.W.: New¬ 
castle. —W. A. : Gerald ton. ^Iso from Borneo and Malay 
Peninsula. 

107. Clbora illustraria. 

Boarmia Uh^straria Wlk., Gat. Brit. Mus., xxvi., p. 1539. 
Seliihsemih illustraria Meyr., Proc. Linn. Soc. N. S. Wales, 1891, 

p. 618 . 

^2* 36-43 mm. Much whiter than the preceding species, and 
usually, at least in the with more or less reddisb-ochreous 
suffusion. Certainly much care is needed' in distinguishing 
individual specimens from C\ compactaria and G. displicata, but 
examination of good series makes me confident of their distinct¬ 
ness. Male with apical f of antennae simple. Fore wings with 
10 and 11 separate, not anastomosing (7(J, 112), connected 
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with 9(1$). A from Port Darwin is much smaller than the 
average (28 mm.). An aberration of the $, with a strong, black, 
median line on both wings, is occasionally seen: in this form, the 
other markings may be largely obsolete. 

N A.: Port Darwin.—N.Q.: Oairns, Ingham, Townsville.—Q.: 
Gayndah, Brisbane, Stradbroke Island. 

108. Oleoea displicata. 

Boarmia displicata Wlk., Cat. Brit. ’Mus., xxi., p.389. 

(J$. 32-45 mm. Wings uniformly suffused with grey. The 
postmedian line of hindwings is sinuate, and less projecting than 
in C. illustraria^ and the antemedian line is more strongly 
oblique. Male with apical f of antennse simple. Forewings 
with 10 and 11 separate, not anastomosing (6J“, 6$), 11 con¬ 
nected with 12 (1^, 1$), 11 normal at origin but obsolete soon 
after (1$). This species is very uniform in colouration, and 
shows little variation, except in the discal spot on each wing, 
which is sometimes wholly dark fuscous. 

N.Q : Townsville.—Q.: Gayndah, Caloundra, Brisbane, Dal by. 

Gen. 28. Lophosema, n.g. 

Xo<l>ocr7)fxos, marked with crests. 

Face somewhat projecting, shortly rough-haired. Palpi moder¬ 
ate, porrect or slightly ascending, rough-scaled; terminal joint 
short. Thorax with a small, bifid, posterior crest; beneath densely 
hairy. Abdomen with dorsal crests on 3rd, 4th, 5th, and 6th 
segments. Femora glabrous. Forewings with 10 and 11 arising 
separately from cell and free, or 10 connected with 9. Hind- 
wings normal. 

Unfortunately, the ^ is unknown, but I conjecture that it will 
have pectinated antenn® and a fovea; and that the genus is 
closely allied to Cleora, differing in the crested abdomen. It has 
no near relationship to Gastrina, 

109. Lophosema catasticta. 

Gastrina catasticta Turn., Trans. Roy. Soc. S. Austr., 1904, 
p.237. 

<^.; Mt. Tambourine. 
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Gen. 29. Ltelliana, 

Lyelliana Turn., Proc. Linn. Soc. N. S. Wales, 1916, p.252. 

Face smooth, or with an anterior tuft of hairs. Tongue well- 
developed. Palpi rather long, porrect, shortly rough-haired; 
terminal joint short, concealed. Antennse of $ bipectinate, apex 
simple. Thorax not crested, hairy beneath. Femora smooth or 
slightly hairy; posterior tibim of $ not dilated. Forewings 
oblong, base of costa very strongly arched; in $ with a well- 
marked fovea; 10 long-stalked with 9, 11 from cell, free, or con¬ 
nected with 12. Hind wings broader than fore wings: neuration 
normal. 

Type, L. yhceochlora Turn. Allied, I think, to Metrocampa, 


1. Forewings greenish . 2. 

Forewings without greenish tinge. (moyloma,. 

2. Forewings with a pale-centred, diseal spot. plKsoclilora, 

Disoal mark of forewings dot-like, not pale-centred. dryophla. 


110. Lyelliana PHiBocHLORA. 

Lyellianaphceocklo7'a Turn., Proc. Linn. Soc. N.S. Wales, 1916, 
p.253. 

Forewings with 11 connected with 12 by a short bar (1(J), or 
anastomosing with 12 (Ij), 

N.S.W.; Ebor. 

111. Lyelliana dryophila, n.sp. 

Spvo<^iXo 5 , a tree-lover. 

9 38 mm. Head and palpi green-whitish. Antennse grey. 
Thorax pale greenish, with an anterior, dark fuscous bar. Ab¬ 
domen whitish-ochreous. Legs ochreous-whitish; anterior pair 
fuscous. Forewings oblong, costa very strongly arched near 
base, thence nearly straight, apex obtuse, termen bowed, oblique; 
11 separate(1 $); green-whitish; markings dark fuscous; a 
blackish line from near base of costa half across wing; a thick 
line from bend of costa transversely to fold; a double transverse 
row of dots at and another from | costa, sinuate and then 
bent outwards to dorsum before tornus; a discal dot preceding 
second line; some faint, fuscous strigulse beyond second line, 
containing an indistinct, whitish, dentate, subterminal line; a 
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terminal series of dots; cilia whitish. Hindwings much broader 
than forewings, termen rounded, indented above middle; whitish; 
some scarcely perceptible, postmedian dots; cilia whitish. 

The type is worn. 

Q.: Mt, Tambourine; in May; one specimen, received from 
Mr. R. Illidge. 

112. Lyelliana ancyloma, n.sp. 
ay/cvAcD/xos, with curved shoulders. 

5 . 46 , mm. Head, palpi, and antennse ochreous-whitish. 
Thorax ochreous-whitish; tegulse, except anterior margin, dark 
fuscous. Abdomen pale ochreous. Legs ochreous-whitish; 
anterior pair infuscated. Forewings oblong, costa very strongly 
arched at base, thence straight to near apex, apex rounded- 
rectaiigular, termen bowed, slightly oblique; ochreous-whitish; 
costa strigulated with fuscous; a dark fuscous spot on base of 
dorsum, a transverse, dark fuscous line close to base, and a 
dentate, oblique, dark fuscous line shortly beyond this; a double 
row of fuscous dots from ^ costa to ^ dorsum; a fuscous line 
from I costa to mid-dorsum, with two, prominent, posterior teeth, 
one median, one subdorsal; a double row of dark fuscous dots 
from J costa to | dorsum; a terminal series of dark fuscous dots; 
cilia ochreous-whitish, Hindwings with termen rounded; 
whitish-ochreous; a fine, indistinct, dentate, fuscous, postmedian 
line; cilia whitish-ochreous. Underside whitish-ochreous with 
obsolete markings. 

Type in Ooll. Lyell. 

Vic.; Healesville; one specimen. 

Gen. 30. Metro cam pa. 

Meirocampa Latr., Rfegne Animal, p 477; Meyr., Proc. Linn. 
Soe. N. S. Wales, 1891, p.644, and Trans. Eat. Soc., 1892, p.lll. 

Face smooth or with slight tuft of hairs. Tongue well-de¬ 
veloped. Palpi moderately long, porrect, or somewhat ascend¬ 
ing, densely rough-haired: terminal joint very short. Antennae 
of $ shortly bipectinate almost to apex. Thorax not crested, 
beneath hairy. Femora smooth or slightly hairy; posterior 
tibiae of sometimes dilated, with internal groove and tuft. 
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Forewings in ^ with or without fovea; 10 out of 9 anastomosing 
with 11 which arises separately from cell, but very often the 
basal part of 10 is undeveloped, so that 10 appears to be long- 
stalked with 11 , 10 usually anastomosing with 9. Hind wings 
normal. 

In exotic species, 11 may anastomose first with 1 2, then with 
11. With two exceptions, the specimens I have examined 
appear to have 10 and 11 long-stalked; this fallacy must be noted. 

113. Metrocampa biplaga. 

Azelina biplaga Wlk , Char. TJndesc. Lep., p.75. Metrocampa 
glaucias'M.Qyv,^ Proc. Linn. Soc. N, S. Wales, 1891, p.644. 

Antennal pectinations of $ short, bi*oad, obtuse (less than 1). 
Pore wings in $ without fovea; 10 out of 9 anastomosing with 
11, 10 afterwards connected with 9 (1^), 10 apparently out of 
11, anastomosing with 9 (2(J, 65 ). 

Q. : Nambour, Mt. Tambourine.—N.S.W. : Sydney.—Vic.: 
Melbourne, Beaconsfield, Gisborne. 

114. Metrocampa ada. 

Gynopto^x ada Butl., Ann. Mag. Nat. Hist., 1882, p. 91. 
Metrocampa ada Meyr., Proc. Linn. Soc. N.S. Wales, 1891, p.645. 

Forewings in $ with a shallow fovea; 10 apparently out of 11 
and free ( 1 ^), or anastomosing with 9 ( 2 ^, Ij). 

N.S.W : Sydney, Bathurst.—Vic, : Melbourne, Gisborne.— 
Tasm.: Hobart. 

115. Metrocampa CELjENEPHEs, n.sp, 

K€XaLX'€(f>7is, darkly clouded. 

(J. 24 mm. Head fuscous. Palpi fuscous Antennae pale 
fuscous; pectinations in 3, Thorax and abdomen fuscous. 
Legs fuscous; tarsi with obscure whitish annulations; posterior 
pair mostly whitish; posterior tibiae of $ dilated, with internal 
groove and tuft. Forewings triangular, costa strongly arched 
at base, thence slightly sinuate to apex, apex acutely dentate, 
termen dentate on vein 6 , thence bowed and crenulate; basal 
half fuscous-brown, limited by a line slightly beyond middle, 
with an obtuse, median, posterior projection; beyond this, grey- 
whitish finely strigulated with pale grey; a whitish, subterminal 
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line faintly indicated; a dark fuscous, subapical mark; a faint, 
fuscous, terminal line; cilia grey-whitish. Hind wings with 
termen rounded, slightly crenulate; grey, with three, slightly 
darker, transverse lines; cilia grey-whitish. Underside pale 
grey; forewings with a short, whitish, transverse line from costa 
near apex; hindwings with a fuscous, discal dot, and obscure, 
antemedian and postmedian, transverse lines. 

Fore wings in ^ with a small, but well-developed fovea; 10 out 
of 9, 11 from cell, 10 anastomosing first with 11, then with 9 
(1(J). This species is interesting as illustrating the origin of 
Metrocampa (provided the Australian species are rightly referred 
to this genus) from the Boarmiarst&m. In M. ada, the fovea is 
distinct though incompletely developed: in J/. hiplaga^ it appears 
to be absent. 

Q.: Mount Tambourine; in December; one specimen. 

Gen. 31, Hypochrosis. 

Hypoch'osis Gn., Lep , x., p.536; Hmps., Moths Ind., iii., p.l70, 

Frons flat. Tongue well-developed. Palpi moderate, porrect; 
secQnd joint thickened with appressed scales. Antennae bipec- 
tinate in both sexes, towards apex simple. Thorax not crested, 
beneath slightly hairy. Anterior tibiae with a long pencil of 
hairs from base beneath. Posterior tibiae with all spurs present; 
in $ not dilated. Forewings in $ without fovea; 10 and 11 
long-stalked from cell, their common stalk joined by a bar to 12. 
Hindwings normal. 

116. Hypochrosis chlorosticha, n.sp. 
xAtopocrrtxos, green-striped. 

35 mm. Head grey-whitish; face fuscous. Palpi ochreous, 
terminal joint grey. Antennae grey-whitish; pectinations in $ 
8 , apical -J simple. Thorax and abdomen grey, beneath ochreous. 
Legs ochreous; anterior and middle tibiae and tarsi fuscous on 
dorsal surface. Forewings triangular, costa straight to near 
apex, then strongly arched, apex rounded, termen gently rounded, 
oblique; grey suffused with ochreous; a broad, green fascia from 
costa before middle obliquely outwards, not reaching costa, 
towards extremity dentate posteriorly; a fuscous spot on mid- 
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costa toucliing green fascia; another fuscous spot on | costa; a 
fuscous, oblique streak from beneath apex to green fascia near 
dorsum; costal edge ochreous; cilia grey. Hindwings with 
termen rounded; colour as forewings; a transverse, green fascia 
before middle. Underside bright ochreous; fore wings with a 
dark red, posterior suffusion, a fuscous blotch on dorsum con¬ 
nected with midcosta; fuscous spots on costa and torn us, and 
an oblique streak as on upperside; hindwings with a fuscous, 
median fascia, apical and tornal spots. 

Type in Coll. Lyell. 

Mr. Prout informs me that this is allied to, and may possibly 
be a geographical race of, H. cryptorhodata Wlk. 

N.Q.: Cape York; one specimen. 

Gen. 32. Abraxas. 

Abraxas Leach, Edin. Encycl., ix., p.l34,(1815); Meyr., Brit. 
Lep., p.267; Hmps., Moths Ind., iii., p,297. 

Type, A. grossuJariata^ from Europe. 

Face smooth. Tongue present. Antennse of $ shortly lamin¬ 
ate, ciliated in fascicles. Palpi short, slender, porrect, rough- 
scaled, not hairy. Thorax hairy or glabrous beneath. Femora 
glabrous; posterior tibiae in $ dilated. Forewings in $ without 
fovea; 30 and 11 stalked, 13 running into or anastomosing with 
12, or absent; 10 sometimes connected wnth 9. 

The Australian species differ from the type only in the absence 
of hairiness on the underside of the thorax. The slender, short 
palpi are characteristic. 

1. With a row of yellow spots in terminal band of both wings Jiammaoitla, 

Terminal band wholly fuscous. expectata. 

117. Abraxas flavimacula. ^ 

Potera flammacula Warr., Nov. ZooL, 1896, p.395. Chocn'ee- 
chillum disiitam Luc., Proc. Roy. Soc. Qsld., 1901, p.73. 

50-65 mm. Head orange, with two, posterior, dark fus¬ 
cous dots, and sometimes another between antennae. Palpi short 
(barely 1); dark fuscous, towards base ochreous. Antennae dark 
fuscous ; ciliations in ^ 1. Thorax dark fuscous ; edges of 
patagia, a bar behind middle, and posterior edge orange. Ab¬ 
domen orange, each segment with a terminal band thicker in 
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middle, and two basal spots dark fuscous. Legs dark fuscous; 
anterior coxae partly, middle and posterior coxae wholly ochreous. 
Forewings elongate-triangular, costa gently arched, apex round- 
pointed, termen slightly arched, oblique; dark fuscous; 10 and 
11 stalked, 11 running into 12 (2^), similar but 10 connected by 
a short bar with 9(2^, 1$), 11 anastomosing with 12 and 10 
connected with 9 (l^J); one or two orange dots at base; a broad, 
postmedian, white band, not quite reaching costal edge, narrowed 
at costal edge and in middle, anterior edge very irregular, pos¬ 
terior edge strongly sinuate; a narrow, whitish, ochreous-tinged, 
subcostal mark beyond bazid; a subterminal series of whitish, 
ochreous-tinged spots variably developed ; cilia dark fuscous. 
Hind wings with termen stiongly rounded; colour as forewings, 
but white band broader and median, its anterior edge nearly 
straight; subterminal spots sometimes absent. Underside as 
upperside. 

N.Q.: Oooktown, Cairns, Atherton. 

118. Abraxas bxpectata. 

Abi'ojias eMpectata Warr., Nov. Zool, 1902, p.365. 

(J. 45-50 mm. Head orange, with three dark fuscous dotsj 
two posterior and one between antennae; face with a central, 
dark fuscous spot. Palpi short (barely 1); dark fuscous. An- 
tennte dark fuscous; ciliations in $ 2. Thorax orange, base and 
apex of patagia, a central and a posterior spot dark fuscous. 
Abdomen orange, with seven rows of dark fuscous spots. Legs 
dark fuscous; coxae partly ochreous. Forewings broadly trian¬ 
gular, costa strongly arched, apex rounded, termen broad, oblique; 
10 and 11 stalked, 11 running into 12, 10 connected by a short 
bar with 9(3^); dark fuscous; a large, irregularly quadrate, 
white blotch occupying central part on disc, but well separate 
from costa, on dorsum extending from to ; a smaller 
quadrate blotch between this and apex; cilia dark fuscous^ 
Hindwings with termen strongly rounded; white; base narrowly 
dark fuscous; a dark fuscous, terminal band with a wavy edge 
rather acutely angled in middle; cilia dark fuscous. Underside 
similar. 

N.Q.: Cairns, Herberton. 
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Gen. 33. Prjesos. 

Frcesos Wlk., Cat. Brit. Mus., ii., p.409 (1854). Tigridoptera 
H.~Sch., (date?); Meyr., Proc. Linn. Soc. N.S.Wales, 1891, p.631. 
G^'mpedosis Butl., Proc. Zool. Soc., 1876, p.767. 

Face smooth or shortly rough-haired, somewhat projecting, 
without tuft. Tongue well-developed. Palpi moderate, porrect 
or ascending; first joint with long, rough hairs; second joint 
thickened with smoothly appressed scales; terminal joint short. 
Antennie of $ simple, ciliated. Thorax not crested; beneath 
more or less hairy. Femora smooth; posterior tibiae of $ not 
dilated. Forewings in $ with fovea present, but usually imper¬ 
fectly developed; 10 and 11 long-stalked or coincident, their 
common stalk connected by a bar with 9. Hind wings with 8 
diverging from cell before middle. 

Type, P, mariana White. Mr. Meyrick states that 10 arises 
out of 11 and runs into 9, and this appears sometimes to be the 
case; but comparison with the species in which 10 and 11 are 
long-stalked shows, beyond doubt, that what he has mistaken 
for vein 10 is merely a connecting bar. I see no reason to 
separate the following species. The fovea is always present, but 
only in P. leucosticta and P. catadela is it well-developed; in the 
former, it is found partly developed in the J also, an unusual 
circumstance. In P. mariana, vein 12 gives off two or three, 
short, accessory spurs towards costa, probably only a mechanical 
adaptation to its large size, but comparable with the accessory, 
costal veinlets present in the hindwings of many LasiocampidcBn 


1. Both wings similarly spotted with blackish . 2. 

Wings not spotted with blackish . 3. 

2. Wings with a terminal series of blackish spots. matiLtinata, 

Wings with termen not spotted. 7 'otiuidata. 

3. Hindwings yellowish, with black markings. 4. 

^ Hindwings grey, with central, white blotch . feiicosticfa. 

4. Hindwings with base fuscous .. ? 7 ianana, 

Hindwings with base yellow . catadela. 


119, PR^aSSOS MATUTINATA. 

PancBtkia matutinata Wlk., Cat. Brit. Mus., xxiv., p.il09. 
Tigridoptera matutinata Meyr., Proc. Linn. Soc. N. S. Wales, 
1891, p,632. 
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Antennal ciliations of ^ Forewings with fovea in im¬ 
perfectly developed; 10 and 11 coincident, connected by a bar 
with 9 (5(J, 2$). 

Q.: Caloundra, Brisbane, Mt. Tambourine. 

120. Pr.®sos rotundata. 

Tigridoptera rotundata ButL, Ent. Mo. Mag., xiv., p.108; 
Meyr., Proc. Linn. Soc. N. S. Wales, 1891, p.632. 

Forewings with 10 and 11 coincident, connected by a bar with 
9(4$). 

In.Q.: Cairns, Innisfail, Cardwell, 

121. PrJESOS MARIANA. 

Eusemia mariana White, Voy. Rattlesnake. Prmsos mariana 
Wlk., Cat. Brit. Mus., ii., p.409. Tigridoptera mariana Meyr., 
Proc. Linn. Soc. N. S. Wales, 1891, p.631. 

Antennal ciliations of $ Forewings in $ with fovea im¬ 
perfectly developed; 10 and 11 long-stalked, their stalk connected 
by a bar with 9 (3^). 

N.Q.: Cape York. 

122. PftiESOS CATADELA, n.sp. 

Karo^SyXoSj very conspicuous. 

48 mm. Head and thorax dark fuscous. Palpi 1dark 
fuscous Antennae fuscous; ciliations in ^ Abdomen yellow. 
Legs grey. Forewings triangular, costa slightly sinuate, apex 
rounded, termen bowed, oblique; in ^ with a well-marked fovea, 
visible on upper surface: 10 and 11 long-stalked (almost coinci¬ 
dent), their stalk connected by a bar with 9; dark fuscous; 
markings white; a small subcostal spot at an oval blotch 
reaching from beneath costa at nearly to tornus; a small sub- 
apical spot, from which a slender, interrupted, subterminal line 
runs to dorsum before tornus; cilia dark fuscous. Hindwings 
with termen rounded, slightly wavy; bright yellow, with blackish 
markings; a median, discal, circular spot; a postmedian fascia at 

interrupted above middle; three, large, subterminal spots from 
costa, and two from tornus, between these series a minute dot 
rather further from termen; a terminal line, broader towards 
apex, not reaching tornus; cilia on costal half of termen blackish, 



386 


revision OE AUSTRALIAN LBRiOOPTBRA, vi., 


on tornal half yellow. Underside similai', but with subterminal 
line not developed on forewin^^; hind wings with a broad costal 
streak terminating in a large apical blotchy 

Very similar to P. mariana in colouration, but much smaller. 

N.Q.: Cape York, in March; one specimen, in Coll. Lyell; 
taken by the late Mr, Signer. 

123, Pr^sesos leucosticta. 

Craspedosis Inicosticta Warr., Nov. Zool., 1896, p.S98. 

43-52 mm. Head and palpi grey. Antennae fuscous; 
ciliations in $ 1. Thorax grey. Abdomen yellow-ochreous, 
basal I grey. Legs grey. Pore wings elongate-triangular, costa 
straight to near apex, apex rounded, termen longer than dorsum, 
bowed, strongly oblique; 10 and 11 coincident, connected by a 
short bar with 9 (3<J, 4$); grey; a transverse, white mark, its 
edges suiBfused from mid-costa across end of cell; a grey-whitish, 
rather broad line from tornus towards f costa, but lost in disc; 
cilia grey. Hindwings rather long, termen strongly rounded: 
grey; a broad, white, median band, its anterior edge straight, 
posterior edge with a strong, rounded, median projection; a 
narrow, grey-whitish fascia beyond and parallel to this; cilia 
grey. Underside similar. 

N.Q.: Cooktown, Cairns, Herberton. 

Gen. 34. Epidesma. 

Epidesma Hb., Verz., p,176. Wlk., Cat. Brit. Mus,, 

ii., p.364; Hmps., Moths Ind,, iii., p.312. 

Head and face smooth-scaled. Tongue well-developed. Palpi 
moderate, porrect; basal joint with long, spreading hairs beneath; 
second and terminal joints smooth-scaled. Thorax hairy beneath. 
Femora glabrous. Posterior tibiae of $ dilated. Fore wings in 
^ with a small fovea; 10 absent (coincident with 11 ), 11 free. 
Hindwings normal. 

1 refer this also to the i46rau;a5-group. The genus is Indo- 
Malayan. 

124. Epidesma quebnslandica. 

Milionia queendandica Roths., Nov. Zool., 1895, p.464. 

^ 5 , 57-65 mm. Head and palpi peacock-blue, with metallic 
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lustre. Antennse blackish. Thorax ochreous-brown, loose-haired. 
Abdomen peacock-blue, with metallic lustre; beneath blackish; 
tuft ochreous-brown Legs blackish: femora and tibise with 
peacock-blue lustre. Forewings elongate-triangular, costa straight 
to near apex, apex rounded, termen nearly straight, oblique; 10 
and 11 coincident, free (4(J, 29); black; base, except costal edge, 
ochreous-brown, a broad, red streak from base to tornus, gradu¬ 
ally attenuated, indented before tornus; an orange fascia from 
mid costa to tornus, where it blends with dorsal streak; cilia 
black. Hind wings with termen rounded; an orange spot on 
tornal side of middle of disc; a few orange scales near tornus; 
an orange, terminal line indented or interrupted on veins; cilia 
orange. Underside similar, but without dorsal, red streak on 
forewings, and with a short, subcostal, peacock-blue streak on 
each wing from base. 

K.Q.: Cooktown, Cairns, Iimisfail. 

Gen, 35. A pros it a, n.g. 
dirpocnros, unapproachable. 

Face smooth. Tongue well-developed. Palpi rather short 
and stout, porrect, rough-scaled, not hairy. Antennse of ^ uni- 
pectinate(?), of 9 simple. Thorax hairy beneath. Femora 
glabrous. Forewings with 10 and 11 coincident and free. 

Probably allied to Epidesma, Mr. Lower describes the an¬ 
tennse of the 9 as unipectinate. This is certainly not so, and 
probably his specimen was a (J. Unfortunately I have not seen 
that sex. 

125. Aprosita macrocosma. 

Satraparchis(l) macrocosma Low., Proc. Linn. Soc. N. S. Wales, 
1899, p.85. 

Vic.: Gisborne, in February; one 9 specimen found dead, im¬ 
paled on a thistle-prickle (Lyell). 

Gen. 36. Lychnographa, n.g. 

kvxvoypa<l}OSj brilliantly marked. 

Head smooth, rounded, not projecting. Tongue well-devel¬ 
oped. Palpi short, porrect or subascending; second joint with 
rough hairs beneath; terminal Joint short Antennse of ^ 
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simple, minutely ciliated. Thorax without crest, beneath 
slightly haiiy. Femora glabrous. Posterior tibise of ^ dilated. 
Forewings of $ without fovea; 10 out of 7, 8, 9, 11 from cell, not 
anastomosing. Hindwings normal. 

Type, L. keroica, 

126. Lychnographa heroica, n.sp. 

‘)}pa)lVcos. ^ 

(J. 50 mm. Head and thorax dark fuscous. Palpi reddish- 
ochreous, towards apex fuscous. Antennse fuscous; in $ slightly 
laminate towards apex, ciliations minute (-1). Abdomen dark 
fuscous; beneath reddish-ochreous. Legs fuscous; posterior pair, 
except tarsi, pale reddish-ochreous. Forewings triangular, costa 
gently arched, apex rounded, termen evenly bowed, slightly 
oblique; blackish-fuscous; two, straight, whitish-fuscous fasciae; 
first from ^ costa to dorsum just before tornus, broad on costa, 
gradually narrowing;-second from | costa to termen just above 
tornus, of nearly uniform breadth; cilia blackish-fuscous, on 
fasciae whitish-ochreous. Hindwings rather long, termen scarcely 
rounded; blackish-fuscous, a triangular, bright reddish-orange 
blotch beneath costa before middle; a very irregular blotch of 
the same colour from tornus, forming a broad terminal band, 
which leaves tornus about middle and ends in disc beneath first 
blotch; its edge is irregularly indented and, towards tornus, it 
contains two blackish spots and some blackish strigulse; cilia 
blackish-fuscous, on middle third of termen whitish-ochreous, on 
dorsum fuscous-brown. Underside similar. 

Q.: Mt. Tambourine; in January. One example of this mag¬ 
nificent species was taken by Mr. R. J. Tillyard, flying by day 
in a deep gully beneath a waterfall. 

127. Lychnographa agaura, n.sp. 

dyavpos, proud, stately. 

J. 38-40 mm. Head, palpi, and antennse grey. Thorax grey, 
posteriorly whitish-grey. Abdomen ochreous. Legs pale och- 
reous; anterior pair grey. Forewings triangular, costa bisinuate, 
being arched at base, slightly concave in middle, and arched 
again just before apex, apex rounded, termen bowed, scarcely 
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oblique, slightly crenulate; fuscous-grey; markings clear white 
partially edged with blackish; an orange, median dot close to 
base, edged posteriorly with blackish, and succeeded by some 
whitish suffusion; an oblique, oblong, white patch from costa at 
J; a similar but less distinct patch from dorsum before middle 
nearly touching preceding at apex; a fascia from costa at f to 
termen above tornus, sharply defined anteriorly, suffused pos¬ 
teriorly; a narrow fascia from costa before apex, sharply angu- 
lated in disc, then broadening and confluent with preceding, its 
anterior edge sharply defined ; cilia grey. Hind wings with 
termen rounded, irregularly waved; bright yellow, a large, 
blackish, subapical blotch connected by a bar with costa near 
apex; some blackish scales on termen towards tornus; cilia 
yellow. Underside similar; but basal half of forewings yellow, 
apical half dark fuscous, with three, white blotches. 

Type in Coll. Wyld. 

N.S.W.: Sydney, in May; two specimens received from Mr. G. 
H. Wyld. 


Gen. 37. L a it o p h y l l a, n.g. 

A<//jo^ji’AAo- 5, with daintj' wings. 

Frons forming an obtuse, triangular, smooth projection. Tongue 
well-developed. Palpi moderately long, ascending; second joint 
shortly rough-haired above and beneath; terminal joint very 
short, obtuse. Antennse of ^ simple, with very minute cilia- 
tions. Thorax not crested; hairy beneath. Femora slightly 
hairy. Posterior tibiae of ^ dilated. Fore wings in ^ without 
fovea; dorsum with a prominent scale-tooth; 7, 8, 9,10 stalked, 
11 from cell, anastomosing with 12, Hind wings normal. 

Differs from Lychnographain the projecting frons, anastomosis 
of vein 11, and dorsal scale-tooth of fore wing. 

128. Larophyula amimeta, n.sp. 
d/xLfXTjros, inimitable, 

43-45 mm. Head and thorax purple-brown. Palpi purple- 
fuscous, beneath white. Antennsegrey; ciliations in extremely 
minute. Abdomen whitish-ochreous. Legs whitish-ochreous; 
anterior pair suffused with fuscous on upper surface. Forewings 
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triangular, costa nearly straight, arched towards base and apex, 
apex rectangular, termen bowed, oblique, dorsum with a large, 
projecting, median scale-tooth; fuscous-brown usually sparsely 
strigulated with fuscous; dorsal edge purple-grey; sometimes 
with three costal blotches, ochreous-whitish reticulated with fine 
streaks of reddish-brown, but these are often entirely absent; 
first on base extending to -}, subtriangular, projecting outwards 
in disc; second median, discal edge irregularly rounded; third 
apical, similar to second but smaller; cilia fuscous-brown. Hind- 
wings with termen rounded; orange-yellow; a large, irregularly 
outlined, blackish, subapical blotch. Underside of hindwings 
similar; of forewings yellow, with a blackish oblique bar from 
J costa not reaching dorsum, and a very large, blackish, sub- 
apical blotch connected with costa and termen. 

Type in Coll. Wyld. 

N.S. W.: Sydney, in May; one specimen, received from Mr. G. 
H. Wyld. Went'worth Falls, near Eatoomba, in April; four 
specimens received from Mr. G. Lyell. 
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ON THE GENERA EOHINAXIA AND RHABDOSIGMA 
[Poripera], 

By E. E. Hallmann, B.Sc., Linnean Macleay Fellow op the 
Society in Zoology. 

(Plates xxi.-xxii.; and two Text-figures.) 

The genera JEchinaxia and Rkahdosigma were proposed, with¬ 
out definition, in my “ Revision of the Genera with microscleres 
included, or provisionally included, in the Family Axinellidse,” 
for two species wrongly referred to the genera Axinella and 
Sigmaxinella respectively. I now publish definitions of these 
genera, together with remarks on their probable relationships, 
and re-descriptions of their type-species; and for the reception of 
certain species, apparently related to Rchinaxia, I propose two 
new genera, Axinectya and Hetercetya. 

Genus E c h i n a x i a . 

Definition .—Desmacidonidse of erect, lamellar or ramose habit, 
with a skeleton consisting axially of a reticulation of spiculo- 
spongin fibres cored by comparatively small, smooth styli and 
echinated by vestigially spined acanthostyli, and extra-axially of 
(typically non-connected) fibres radiating outwards to the 
surface, composed partly of the same two kinds of styli, and 
partly of obliquely directed (ic., plumosely disposed) long, smooth 
styli—the last-mentioned spicules typically occurring only 
towards the outer extremities of the fibres, and forming terminal 
tufts which project beyond the dermal membrane; the extra- 
axial fibres, however, may be so reduced as to be represented by 
scarcely more than their terminal tufts of long styli. The acan¬ 
thostyli are of characteristic form, having their basal moiety free 
from spines and more or less curved. Microscleres are absent. 

Type, E.frondula Whitelegge. 

Two species with a spiculation closely analogous to that of 
Echinaxia frondula have been described by Thiele(5) under the 
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names oi Empailia hirsiita and E folium; but whether these also 
agree therewith (or with one another) sufficiently to necessitate 
their inclusion in the same genus is not quite certain, owing to 
the inadequacy of their descriptions. As, however, they certainly 
do not belong to Raspailia^ and the establishment of a separate 
genus for their reception would be premature, I propose that 
they be referred (provisionally, at least) to EcMnaxia^ and have 
attempted to define the genus accordingly. With respect to 
certain features of the skeleton, the differences between the three 
species are rather considerable. In A hirsuta^ according to 
Thiele^s description, the skeleton consists axially of a network 
of horny fibres cored by the smaller smooth styli and echinated by 
more abundant aeanthostyli, and the extra-axial fibres are pro¬ 
vided with projecting long styli apparently throughout their entire 
length. On the other hand, in E. fro'ttdula the axial skeleton is 
a dense and nearly subrenieroid reticulation composed almost 
entirely of the smaller smooth styli (spongin being present only in 
very minute quantity, and the aeanthostyli scarce), while the 
extra-axial fibres are provided with projecting long styli only 
towards their outer extremities. Eegarding the arrangement of 
the skeleton in E. folium^ no definite information is available, but 
apparently it is reticulate throughout; in this species also, how¬ 
ever, long smooth styli project far beyond the surface of the 
sponge, and it is presumable that these are the terminal spicules 
of fibres corresponding to the extra-axial fibres of the other 
species. In E. frondula more especially, the intrafibral smooth 
styli approximate rather closely both in size and shape to the 
aeanthostyli, conveying the suggestion of their original deriva¬ 
tion therefrom; and this view of their origin is further supported 
by the fact that, in E, hirsuta^ they occasionally exhibit a slight 
roughness of the surface, suggestive of a vestigial spination. 

Aeanthostyli similar to those of Echinaxia are characteristic 
also of the genus Baspa^Ua^ lately proposed by Topsent(lO) for 
a new species from the Antarctic; and this genus (as exemplified 
by its single known species) further resembles Echinaxia in the 
possession of a skeleton condensed axially and consisting extra- 
axially of radiating fibres terminating at the surface in a tuft of 
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long projecting styli. But, in Easpaxilla, it is these long styli 
also which are the coring spicules of the fibres, both axial and 
extra-axial (the only spicules projecting therefrom being the 
acanthostyli), whilst spicules corresponding to the small intra- 
fibral styli of JSchincxcia are wanting; and, furthermore, there 
are present in Haspaxilla special dermal styli, disposed as in the 
genus Ra^pailia. On the reasonable assumption-of a near re¬ 
lationship between the genera Echinaxia and Raspaxill% it 
accordingly appears probable that the long smooth styli of the 
former are homologous with those coring the fibres of the latter, 
and hence, almost certainly, with the principal megascleres of 
normal Myxillinse. 

Under the name of Axinella mariana^ Ridley and Bendy* 
have described a species, of ramose habit, with a skeleton con¬ 
sisting axially of “ a fairly dense core of irregularly arranged, 
short, bent, stylote spicules,*’ and extra-axially of very large styli 
or tylostyli (up to 2200 by 30/t in size) having their bases im¬ 
bedded in the confused central mass and their apices projecting 
far beyond the surface of the sponge. Only tliese two forms of 
spicules are present. The short styli (size about 300by l^ix, but 
variable) are sharply bent near the base, finely and gradually 
pointed at the apex, and rarely slightly spined^ It is probable, 
therefore, that this species is closely related to Echinaxia\ 
though the differences distinguishing it therefrom appear too 
considerable to be regarded as of less than generic value. As 
the species certainly cannot be permitted to remain in the genus 
Axinellay nor yet in the genus Springella, to which Topsent{9b) 
would assign it, I propose for. its reception the new genus 
Axinectya. 

Another species possessing acanthostyli similar to those of 
Echinaxia is that which I'hiele(5) has described as Ba$pailia(l) 
villosa. This species, however, is of massive habit, without an 

* Report on the Monaxonida eoUeeted by H.M.S. “Challenger.’’ In the 
same report, there is also assigned to the genus Axhietla a second species 
with acanthostyli, viz , A. montieiUaris, There can scarcely be any doubt 
that the correct position of this species is in the genus A^do?p(mgus 
Norman, hitherto regarded as being represented only by the single species, 
*4. tvhidatm Bowerbank. 
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axially condensed skeleton, and also differs from Echinaxia^ 
Axinectya^ and Rani^axilla in the absence of megascleres corres¬ 
ponding to the long (principal) styli, and from Raspaxilla^ 
furthermore, in the non-possession of special dermal megascleres. 
For the reception of this species, accordingly, a new genus 
appears also to be required, and for this I propose the name 
Hefsrtctya, 

Echinaxia frondula Whitelegge. 

(Plate xxi., figs.3, 4; Plate xxii., figs. 1, 2; and Text-fig.l). 
1907. Axinella frondula Whitelegge, Mem. Austr. Mus., iv., Pt. 

10, p.509, PLxlvi., fig.32. 

1916. Echinaxia frondula Hallmann, Proc. Linn. Soc. N. S. 

Wales, xli., Pt. 3, p.543. 

External features.^ The single example of the species which 
has so far been obtained consists of a very thin, flabelliform 
lamina, gradually narrowed proximally into a (likewise much 
compressed) stalk-like prolongation, and divided marginally, by 
very wide and deep notches, into four sub-spathulate lobes. A 
figure illustrating the external form accompanies the original 
description. The specimen appears to be complete with the 
exception of the basal extremity of the stalk; but possibly it 
represents only portion of a much larger specimen, of very deeply 
partite, or foliose, habit. It measures 75 mm. in total height, 
50 mm. in greatest width, 7 mm. in width at the lower extremity 
of the stalk, and only from 1 to mm. in thickness (except 
towards the base, where it ultimately attains a thickness slightly 
exceeding 2 mm.). The surface is even, and presents a densely 
hispid, or, rather, finely pilose appearance, due to the projection 
beyond the dermal membrane of the terminal spicules of the 
skeletal fibres; the dermal membrane, which is excessively thin, 
is thereby rendered quite indistinct. Oscula are not discernible. 
The consistency of the sponge in alcohol is moderately firm and 
tough, flexible and elastic; the colour, light brownish-grey. 

Skeleton ,—The skeleton (Plate xxii., figs.l, 2) consists (i.) of 
a dense and sharply delimited axial region, of reticulate pattern, 
composed chiefly or almost entirely of small, smooth styli, and 
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(ii.) of strongly developed, single fibres radiating therefrom out¬ 
wards to the surface, at an average distance apart of about 200/x. 
Also participating in the formation of the axial skeleton, but 
occurring only interstitially, are from scarce to fairly numerous, 
singly dispersed, long slender styli, directed longitudinally; 
these spicules appear to be more abundant in the older portions 
of the sponge. The spaces between the extra-axial fibres are 
entirely free from spicules. The axial reticulation, as seen in 
longitudinal transverse section, presents an irregularly sub- 
renieroid pattern, not altogether unlike that characteristic of 
the genus Petrosia*^ examined, however, in section parallel to 
and in the mid-plane of the sponge (Plate xxi., figs. 3, 4) it is 
seen to be formed in its most central region) of somewhat 
ill-defined, plurispicular strands (of the already mentioned small 
styli) running longitudinally in close subparallelism, and inter¬ 
connected by a paucispicular, plexus-like network of the same 
spicules, as well as by occasional single spicules directed trans¬ 
versely. The, longitudinal spicule-strands are echinated by 
scarce acanthostyli, which usually project almost perpendicularly; 
and ecliinating acanthostyli also occur (sometimes rather abund¬ 
antly) on the outward side of the outermost fibres of the axial 
reticulation. In the youngest portions of the skeleton, spongin 
is present only in the least possible quantity requisite to hold 
the spicules together: even in the oldest parts of the sponge, it 
seldom forms a distinct sheath to the spicule-strands, and (owing 
to its colourlessness) is clearly discernible only when stained. 

The extra-axial fibres,—which vary in stoutness from 25 to 
90ft,-—are composed, throughout the greater part of their length, 
almost entirely of small smooth styli (similar to those of the 
axial skeleton) closely packed together side by side; accompany¬ 
ing these spicules there are also acanthostyli, mostly located at 
the surface of the fibre, and in part projecting therefrom at a 
small angle of inclination as echinating spicules. The latter 
spicules (the acanthostyli) are at first relatively very few, but 
towards the outer extremity of the fibre (though still at some 
considerable distance below the dermal surface) they increase in 
number at the expense of the former, sometimes almost entirely 
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replacing them; and at the same time, also, there enter into the 
formation of the fibre, long, slender, smooth styli, which are 
directed at a greater or less angle of inclination to the fibre, pro¬ 
jecting therefrom in plumose fashion. With the advent of the 
last-mentioned spicules, the others rapidly diminish in number 
and soon cease. Usually the total length of fibre from which 
the long styli project is relatively so short that they may appear 
to form scarcely more than a divergent tuft at the extremity of 
the fibre; occasionally, however, one or a few such spicules are 
to be found projecting from other parts of the fibre also. The 
terminal spicules project almost their whole length beyond the 
dermal membrane. These long styli of the fibres are generally 
not distinguishable from those occurring singly dispersed in the 
axial skeleton; but in some portions of the skeleton examined, 
taken from near the base of the sponge, a large proportion of 
them were found to be much stouter and relatively shorter. The 
mode of origin of the extra-axial fibres from the axial skeleton 
is most unusual; from the longitudinal spicule-strands of the axial 
skeleton, short lateral branches arise, which, several together, 
converge and become confluent. As already indicated, the 
extra-axial fibres are entirely unconnected by transverse fibres. 

—(i.) The small smooth styli (Text-fig. 1, a) are of 
nearly uniform diameter throughout their length to within a 
short distance of their apical extremity, tapering thence gradu¬ 
ally to a sharp point, and are, without exception, more or less 
curved, often rather strongly so, with the point of maximum 
curvature situated not far below their centre. They range from 
75 to 150/a in length and up to 6‘5/a in diameter; but individuals 
below 90/a in length or above 5/a in stoutness are extremely rare 
except in the older portions of the sponge. Of frequent occur¬ 
ence among the styli are modifications thereof in the form of 
oxea; these are symmetrically curved, and slightly fusiform. 
Transitional forms between the styli and oxea are rare or absent. 

(ii.) The acanthostyli (Text-fig. 1, 6) are likewise invariably 
curved, but have the curvature restricted to their basal moiety, 
or often even to their basal third, the remainder of the shaft 
being straight and gradually tapered, i.e., somewhat conical; the 
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apical extremity is acutely pointed, and the basal end evenly 
rounded off. The spines are confined to the distal moiety of the 



Text-fig. 1. 

Echim^via Jro}ulula, —ct, coring styli of the fibres; acaiithostyli; c, inter¬ 

stitial styli of the axial skeleton; d, styli projecting from the exti-a- 
axial fibres and hispidating the surface of the sponge; e, abnormally 
stout, projecting styli of the extra-axial fibres in the older portions 
of the sponge. 

spicule, and are of minute size and closely set. The acanthostyli 
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range from 80 to 120/x in length and from 4*5 to 8/i in stoutness. 

(iii.) The long smooth styli (Text-fig.l, c, d, e) are, almost with¬ 
out exception, more or less curved (though mostly only slightly 
so, and chiefly in their basal moiety), and are of uniform diameter 
to about the middle of the length, whence they taper gradually 
to a sharp point. A distinction should, perhaps, be drawn 
between those belonging to the axial region of the skeleton and 
those occurring in association with the extra-axial fibres. The 
former range from (very rarely less than) 250 to nearly 600/x in 
length, and from 2 to 12/x in diameter, but are seldom less in 
size than 350 by 4/a. The latter are of about the same dimen¬ 
sions, both as regards length and maximum size, in the younger 
portions of the skeleton (but are uniformly stouter, never less 
than 6 or 7/a in diameter); whilst in the older regions of the 
sponge they appear usually to be shorter and stouter, ranging 
from less than 200 to rarely more than 400/a in length and 
abnormally attaining to 20/a in diameter. 

Log, - Shoalhaven Bight, coast of New South Wales. 

Genus Rhabdosigma. 

Definition.— Desmacidonidae in which the skeleton is a reticu¬ 
lation of well-developed spiculo-spongin fibres, and the only 
megascleres are rhabdostyli, typically exhibiting a vestigial 
spination, and in part projecting from the fibres as echinating 
spicules. The microscleres are sigmata. 

Type, li, mammillata Whitelegge. 

Though characterised mainly by the possession of megascleres 
similar in form to those constituting the sole common and dis¬ 
tinctive feature of the species comprised in the genus Bhahder- 
emia^ Bkahdoisigma mammillata nevertheless difiers so decidedly 
from any of these in the structure of its skeleton that the 
desirability of a separate genus for its reception appears unques¬ 
tionable. An adequate description of the skeleton in most of 
the species of Rhahderemia has not been given; but all of them 
are of encrusting or semi-encrusting habit, and apparently only 
in one of them, E, indica, are the megascleres at all aggregated 
into definite fibres or strands; even in this species, only a pro¬ 
portion of the megascleres are so arranged, and, according to 
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Dendy, no spongin cementing them together is detectihle. 
Furthermore, in the typical species of Rhahderemia, including 
R, indica^ the spiculation includes very small scattered styli,— 
designated microstyli by Topsent,—which, as they sometimes 
show traces of a vestigial spination, are probably homologous with 
the acanthostyli of “ectyonine” Myxillinse. The only two species 
of the genus without microstyli are R. intexta and R. prolifera. 
The former of these is imperfectly known, but it appears to be 
an encrusting species with a skeleton composed of rbabdostyli 
distributed singly; in the latter, which is also encrusting, the 
main skeleton consists of rhabdostyli standing separately with 
their heads based on the substratum, and special dermal mega- 
scleres are present in the form of slender tylostyli. The follow¬ 
ing is a list of the species of Rhabderemia^ with the spiculation 
of each, and with references to their descriptions:— 

R, toxigera Topsent(7). Smooth rhabdostyli, microstyli, sig- 
raata, and toxa. 

j5, guernei Topsent(6). Smooth rhabdostyli, microstyli, sig- 
mata, and ‘'thraustoxes.” 

R, pusilla Carter(2a); Topsent{9). Smooth rhabdostyli, micro¬ 
styli, and sigmata. 

R. i^idica Dendy(3). Smooth rhabdostyli, microstyli, and 
sigmata. 

R, spinosa Topsent(8). Spined rhabdostyli, microstyli, and 
sigmata 

R, prolifera Annandale(l). Smooth rhabdostyli, dermal tylo¬ 
styli, and sigmata. 

R, intexta Carter(2b). Spined rhabdostyli, and sigmata. 

Rhabdosigma mammillata Whiteiegge. 

(Plate xxi., figs.l, 2; and Text-fig.2). 

1907. Sigmaxitiella mammillata Whiteiegge, Mem. Austr. Mus,, 
iv., Part 10, p.512. 

1916. Rhabdosigma mammillata Proc Linn.Soc. hf. S. 
Wales, xli., Part 3, p.520. 

Eo^rnal features, — The type-specimen (which is the only 
example of the species so far obtained) may be described as pos¬ 
sessing the form of a broad and low, moderately thick, erect 
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plate, proximally contracted into a short and stout stalk, and 
subdivided marginally into a series of short digitiform, or mammi¬ 
form lobes, and provided also with (a few) additional similar 
lobes arising adventitiously from its sides. Probably the habit 
of the species is often simply flabellate, or, more precisely, digito- 
flabellate; but in the present instance the lamina is vertically 
folded, and partially concrescent with itself along one edge, so 
that its shape in horizontal cross-section is roughly that of the 
figure 6. In consequence of this, and of the laterally-arising 
lobes, the essentially lamellar form of the sponge is considerably 
obscured (Plate xxi., fig.2). The specimen, which is imperfectly 
preserved in alcohol, measui*es 70mm. in height, 66mm. in widths 
and about 40 mm. in total thickness; the thickness of the lamina 
(as also the diameter of the lobes) varies from 10 to 15mm.; and 
the length of the longest lobe is 25 mm. On the summit of each 
lobe are from two to seven small, circular oscula, from 1 to 
(rarely) 2 mm. in diameter, arranged usually in one or two 
straight rows; and traversing the lobe longitudinally throughout 
its entire length are a corresponding number of main ex current 
canals. On some of the lobes there is observable, radiating 
towards the oscula, a series of faintly marked grooves or shallow 
fissures; but these are probably only accidentally-caused cracks. 
Owing to its abrasion, the dermal membrane is almost entirely 
wanting; but from traces of it remaining here and there on the 
less exposed portions of the surface, it would appear to have 
formed, when intact, a very thin and closely adherent layer, non- 
separable from the underlying tissues, and finely granular on the 
surface. Subdermal spaces are indiscernible. Where the dermal 
membrane is wanting, the surface presents a somewhat velvety 
aspect,— due to the numerous slightly projecting points of the 
terminal spicules of the main skeletal fibres,— and is dotted (at 
distances apart of about 1 mm.) with small pinhole-like “pores;” 
these latter are, of course, not the dermal pores (as the original 
description would suggest), but the (subdermally situated) 
orifices of the main incurrent canals. The consistency of the 
sponge is firm and tough, compressible and resilient; the texture, 
dense. The colour in alcohol is light brown. 
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Siceleton .—The skeleton (Plate xxi., fig.l) is composed of well- 
developed spiculo-spongin fibres, echinated, as well as cored, by 
the characteristic rnegascleres, the rhabdostyli ,* megascleres 
scattered between the fibres are rare or absent. With respect 
to its arrangement, it presents, in keeping with the lamellar 
form of the sponge, a somewhat denser central, or axial region, 
of usually fairly considerable width, within which the direction 
of the main fibres is longitudinal or nearly so, and connecting 
fibres between them are numerous; and exteriorly to this (on 
either side of it, in the main body of the sponge), extending 
therefrom to the surface, an extra-axial region, in which the 
direction of the main fibres is more or less obliquely transverse 
(occasionally, in the lobes, nearly perpendicular to the longitu¬ 
dinal direction), and connecting fibres between them (excepting 
in the older portions of the sponge) are relatively few. The 
demarcation between the two regions, however, is generally by 
no means pronounced. In the extra-axial region, particularly, 
the skeleton is of very regular and simple pattern (Plate xxi., 
fig 1), with the main fibres running in nearly straight courses, 
approximately parallel to one another, at a distance apart of 
about a spicule’s length, and chiefly connected together by their 
echinating spicules in the manner presently to be described, 
eventually, however, in * the older portions of the sponge, these 
connecting spicules become invested each with an ensheathing 
layer of spongin, thus giving rise to connecting fibres, and the 
pattern of the extra-axial skeleton is then rectangularly reticu¬ 
late. In the axial region the main fibres are much less regularly 
disposed, and the pattern of the skeleton is distinctly reticulate 
throughout, with (except in the youngest portions of the sponge; 
meshes of more or less rounded shape; in the oldest portions of 
the sponge the meshes become reduced in size, often almost to 
the point of obliteration. The spicules coring the main fibres 
(both axial and extra-axial) are disposed, somewhat loosely, in a 
slightly plumose fashion, frequently with the points of some of 
them pirojecting a little beyond the spongin-sheath, and vary in 
number, in a cross-section of the fibre at any point, from S to 
about 8; they are generally somewhat the more numerous, and 
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their plumose arrangement is generally the more pronounced, 
towards the outermost extremities of the extra-axial fibres (i.e., 
near the surface of the sponge). The connecting fibres contain 
only one or two spicules. A most unusual (possibly abnormal) 
circumstance in connection with the coring spicules of the axial 
main fibres,—apparently, however, only in the older portions of 
the skeleton,—is the fact that a variable (often a very consider¬ 
able) proportion of them fail to grow much beyond their very 
earliest developmental stages,—their immaturity in many cases 
being such that nothing more of them can be discerned than the 
faint outline of their axial canal. The echinating spicules are 
usually directed almost or quite perpendicularly to the fibres, 
and stand, on the average, at a distance apart of (at the most) 
not more than one-half their own length. A considerable pro¬ 
portion, if not the majority, of the echinating spicules project 
from their supporting fibres in such directions as apically to 
impinge upon and become inserted into adjoining fibres, and 
thus come to play the part of connecting spicules; in the axial 
region of the skeleton, and also (as already mentioned) in the 
older portions of the extra-axial region, these connecting spicules 
usually become entirely ensheathed in spongin, and thus give 
rise to additional connecting fibres. The extra-axial main fibres 
are usually between 60 and 80/a, rarely as much as 100/a, in 
stoutness; the axial main fibres, owing to the greater develop¬ 
ment of their spongin-sheath, occasionally attain to over 250/a 
in stoutness in the stalk of the sponge, but in the lobes seldom 
exceed 150/a. The terminal spicules of the extra-axial main 
fibres are free from spongin except basally, and form, at the 
extremity of each fibre, a slightly divergent penicillate tuft, pro¬ 
jecting into the dermal membrane. There is no dermal skeleton. 

Spicules ,—The rhabdostyli (Text-fig.2) range from 160 to 280/a 
in length and attain a maximum stoutness of 18/a; in their very 
earliest developmental stages they already measure 5 or 6/a in 
stoutness, and the diameter of their axial canal is only slightly 
less. They have the shaft bent, as a rule rather sharply and 
angulately, at a distance of from 20 to very seldom more than 
30/A from the base, and at an angle usually much less than 
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(though occasionally exceeding) 45*. The basal extremity is 
evenly rounded off, not tylote; the portion of the shaft between 
it and the point of flexure is usually straight or very nearly so; 
the remainder of the shaft is, almost without exception, perfectly 
straight, and tapers gradually to a sharp point. Basally, for at 



dostyli ; c, abnormal forms of rhabdostyli; d, larger sigmata ; e. 
smaller sigmata. 


least one-fourth of the entire length of the spicule, and also 
apically, for about the same distance, the shaft is invariably 
quite smooth; but not infrequently, over some portion of its 
intermediate region, there occur a few small, perpendicularly 
directed spines, the largest not exceeding 2/z in height. In the 
case of an unusually large number (at least 25%) of the (other¬ 
wise fully-grown) spicules, the axial canal remains unclosed 
apically, and is then frequently very conspicuous, occasionally 
attaining a diameter of as much as 4*5/i. Also of rather frequent 
occurrence are abnormal forms (Text-fig.2, c), genei'ally with the 
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apical (as well as the basal) extremity rounded off, and nearly 
always stouter and much shorter than the normally developed 
spicules; the extreme forms of these are short straight strongyla, 
ranging up to 25/jt in stoutness, and occasionally down to less 
than 1 OOju in length. 

The sigmata are of two kinds, differing in size and also some¬ 
what in shape. The larger (Text fig.2, d) invariably have their 
(very finely pointed) extremities recurved abruptly, in a sharply 
hook-like manner, and are frequently only so slightly contort as 
to appear more or less Q-shaped when viewed from the side; 
more usually, however, their degree of torsion is such that the 
planes in which their opposite extremities are curved, are in¬ 
clined at an angle of not less than 90®. The smaller sigmata 
(Text-fig.2, e) are not very different in form from the larger, but 
are usually somewhat more rounded in their curvatures, and 
slightly more contort. Both kinds are plentifully scattered 
through all parts of the interior. The larger, which are the 
less numerous, vary from 22 to 30/x in length, and attain a 
maximum stoutness of 3/a; the smaller are only from 9 to 13/a 
long, and never more than 1/a in diameter. 

Zoc.—Off i^orah Head, coast of Hew South Wales. 
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EXPLANATION OF PLATES XXI.-XXII. 

Plate xxi. 

Itha(ydo^i<jma mammWafa Whitelegge. 

Fig.l.—Longitudinal (desarcodised) section of the skeleton (of a digit if orm 
lobe), shoA^dng extra-axial region thereof and also portion of the 
axial region; ( x 15). 

Fig,*2.—Entire specimen; ( xf). 

EehiiiWLxla frondufa Whitelegge. 

Figs. 3,4.—Pattern of the skeleton as shown in longitudinal section parallel 
to and in the mid-plane of the (lamelliform) sponge. Fig.3 shows 
more distinctly the longitudinal spicule-strands; in Pig.4, which is 
from a thinner section, many long interstitial megascleres are also 
to be seen; ( x 50). 

Plate xxii. 

Echinaxia frotidida Whitelegge. 

Figs. 1,2.—Skeleton as seen in longitudinal section perpendicular to the 
surface of the (lamelliform) sponge. The desarcodised section 
(shown in Fig.l) is from near the upper margin of the sponge; the 
other (undesarcodi.sed) is from near its l>ase; (x 50). 


CORRIGENDUM. 

Page 391, line 14—for Hetercetya, read Heterectya, 
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CARABIDiE FROM TROPICAL AUSTRALIA. 

CSTew Genera and Species, Notes and Synonymy, and Syn¬ 
optic Tables. Tribes Scaritini, Harpalini^ Odacaa- 
THJNi, Lebiini, and Hsllvonini), 

By Thomas G. Sloane. 

Tribe Scaritini. 

Genus C l i v i n a. 

Clivina brevisterna si., var. major, n.var. 

Allied to C, brevistevTia SI., but differing by larger size; pro- 
thorax strongly narrowed to apex; elytra with striae less coarsely 
punctate towards base, obsolete towards apex, interstices equally 
convex at base but depressed towards apex, third and fifth in¬ 
terstices not raised into ridges towards apex. Undersurface 
similar as regards pro-epistema, metepisterna, and comparative 
length of posterior coxae in comparison with distance between 
median and posterior coxal cavities. Length, 17; head, 3 across 
eyes; prothorax, 4*5 x 4*75, apex 3; elytra, 10x5 mm. 

Hah ,—Northern Territory. Types in National Museum, 
Melbourne. Several specimens, sent by Mr. J. A. Kershaw, 
ticketed Flooded area, King River, N.T,; W. McLennan; 
22.12.15.’^ 


Laccoscaphus doddi SL, var. triordinata, n.var. 

Oval; elytra with three rows of foveae on each; anterior tibiae 
3-dentate; black. Length, 12*2; breadth, 4*5 mm. 

Differs from the typical form of L, doddi by shape less convex; 
elytra less convex, more depressed on disc, less roundly and 
strongly declivous on sides, three (not four) rows of foveae on 
each elytron (the row next the suture wanting). 

Hah ,—Northern Territory. 'Fype in National Museum, Mel¬ 
bourne. 
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One specimen ticketed “Flooded area, King River, N.T.; W. 
McLennan; 24.12.15.” Among the specimens sent by Mr. 
Kershaw, as taken at the same place and time, was a specimen of 
L, doddi of typical form. In X. doddi^ the number of foveae in 
the juxta-sutural row varies (in one of my specimens there are 
only two foveae); therefore it is possible they may be altogether 
wanting sometimes; but, even if this be the case, a varietal name 
for the form with only three rows of foveae on each elytron will 
be convenient. 

Genus C a r e n u m.* 

Oaeenum pulgidum, n.sp. 

Parallel-oval, subcylindrical. Head large; frontal sulci long, 
divergent backwards; median space at base filling all interval 
between sulci; suborbital channels to receive antennae divided 
longitudinally in middle by an oblique ridge; maxillary palpi 
moderately, labial palpi very widely securiform, penultimate joint 
of labial short, stout: prothorax broader than long, lobate at 
base; anterior angles advanced, posterior angles rounded; two 
marginal setigerous punctures on each side: elytra oval, quadri- 
punctate; indexed margin narrow behind first ventral segment; 
humeral angles dentate: anterior tibise bidentate, apical plate of 
lower side prominent beneath insertion of tarsus and with a seta 
on inner side. Head seneods, clypeus, middle of median frontal 
space and sides of lateral frontal spaces purplish-black; pronotum 
aeneous (cupreous along anterior transverse impression and 
towards base), disc on each side of suture and anterior margin 
before transverse impression purple-black; elytra cupreous, 
(aeneous in some lights) purple-black on disc; undersurface 
of head viridescent on each side; prosternum black in middle, 
green on each side, episterna green; mesosternum, metasternum, 
and legs black; ventral segments green, black in middle. 

Head convex (3*7 mm. across eyes), transversely impressed 
behind frontal spaces; frontal sulci long, lightly sinuate; clypeus 

* Garenum floridum, nom.nov., for G. Iepidu7n Sloane, 1916. The name 
G. hpidum had been used by me for a species of Garenum in 1889. The 
name (7. fiaridum is now proposed to replace that of the second species so 
named. 
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convex, median part wide, declivous, intermediate angles narrow, 
prominent; preocular sulci well-defined; eyes deeply inclosed 
behind, convex, most prominent near base, obliquely narrowed 
forward ; orbits prominent, sloping strongly to head ; labrum 
short. Prothorax convex, declivous to base, subparallel on sides 
(3*4 X 4*1 mm.); basal curve short, rounded on each side, strongly 
sinuate on each side of the well-defined basal lobe; apex truncate 
between anterior angles; border narrow, reflexed, a little wider 
and prominent at anterior angles. Elytra oval (6*5 x 4*2 mm.), 
depressed on disc, strongly roundly declivous on sides, strongly 
declivous on base above peduncle, very declivous to apex; border 
narrow, upturned in a short, prominent, horn-like process at 
humeral angles; three or four punctux'es on base of each elytron, 
the inner one near suture; a row of rather closely placed punc¬ 
tures along lateral margins. Intercoxal point of prosternum 
rounded, unisetose on each side. Ventral segments 3-5 bipunc- 
tate, apical segment non-foveate on upturned edge. Length, 
13*5; breadth, 4*2 mm. 

Hah »—Northern Territory. Type in National Museum, Mel¬ 
bourne. 

A single specimen was sent to me by Mr. J. A. Kershaw', of 
the National Museum, Melbourne, for identification, ticketed 
“Flooded area, King River, N.T.;^W. McLennan; 24.12.15.” 
It belongs to the 0. quadripunctatum-group; in general appear¬ 
ance it resembles 0. sumptuosum Westw., but differs very de¬ 
cidedly by smaller size, prothorax with basal lobe far more 
strongly defined by the lateral sinuosities, only two (not three) 
marginal setigerous punctures on each side, border projecting 
strongly at each humeral angle in the form of a short, horn-like 
prominence. It is allied to C. nitidi 2 )es^\,, from which it differs 
by the coppery tints on head, prothorax, and elytra, black legs, 
broader form, much more strongly dentate humeral angles of 
elytra, <kc. 

Cakexum bellum, n.sp. 

Elongate, parallel. Head transversely impressed behind; 
frontal sulci long, deep, divergent posteriorly; suborbital scrobes 
to receive antennse short, single: two supraorbital setee on each 
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side; maxillary palpi widely, labial palpi very widely*securifomi, 
penultimate joint of labial palpi short, stout: prothorax parallel 
on sides, lobate; anterior angles prominent; two marginal 
setigerous punctures on each side : elytra not perceptibly wider 
than prothorax, depressed on disc, impunctate; humeral angles 
shortly dentate; indexed margin narrow behind first ventol 
segment; anterior tibiae bidentate. Nitid, head black, with 
bright green reflections on frontal lateral spaces, across occiput, 
in transverse impression, and on sides of guise; prothorax black, 
with wide bright green lateral margins becoming aeneous at pos¬ 
terior curve; elytra bright green, purple-black on disc ^along 
suture) and narrowly along basal, lateral, and apical margins: 
indexed margin black with faint greenish tinge; undersurface 
and legs black; pro-episterna and ventral segments 3-6 with 
viridescent tints. 

Head large (3'3 mm. across eyes), convex, constricted behind 
eyes; frontal spaces convex, middle space filling all the interval 
between frontal sulci, its posterior margin strongly defined by a 
transverse impression, lateral spaces narrow and strongly raised 
behind, defined externally for length of eyes by a deep supra¬ 
ocular sulcus; labrum small; ciypeus roundly declivous, median 
part obsoletely insinuate, intermediate angles short, obtuse; 
submentuin strongly raised from guise, foveate on each side 
behind gense. Prothorax as long as broad (3*35 x 3*35 mm.}, 
convex, declivous to basal sinuosities: sides parallel, rounded at 
posterior angles, strongly sinuate on each side of basal lobe : 
anterior margin truncate, anterior angles advanced, bordered; 
border very narrow. Elytra of about same width as prothorax 
(6*5 X 3*4 mm.), subparallel on sides, depressed on disc, strongly 
and roundly declivous on sides: sutui’e strongly impressed: 
border narrow, thickened towards apex, upturned in a short, 
subacute process at humeral angles; a closely placed row of 
punctures along sides; about six punctures on base of each 
elytron (five in a transverse row, the remaining one placed before 
this row towards lateral border). Ventral segments 3-5 bipunc- 
tate. Anterior tibiae strongly bidentate; apical plate without a 
subdentiform prominence below tarsus. Length, 13; breadth, 
3-4 mm. 
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}lah .—Northern Territory. Type in National Museum, Mel¬ 
bourne. 

A single specimen of this elegant and distinct species was 
sent to me by Mr. J. A. Kershaw, of the National Museum, 
Melbourne, for description, ticketed “ Flooded area. King Kiver, 
N.T.; W. McLennan; 24.12.15.” In facies it resembles C. 
splendidum MacL, but it is not closely allied to that species 
(some differences are form of head, facial sulci deep and extending 
backwards beyond base of eye, suborbital antennal grooves 
short, single; elytra with several punctures on each side of base, 
the row of punctures along margin not few and wide apart). It 
probably has more affinity towards C, longulum SI, than to any 
other described species, but differs by smaller size, elytra im- 
punctate, &c. Comparing it with C. eximium SI., which it 
resembles in appearance, size, and impunctate elytra, it differs 
by head, prothorax, and abdomen having viridescent tints; 
labrum bisinuate (middle a little advanced); eyes less convex, 
less prominent, more strongly inclosed at base, lateral spaces of 
front narrower and more convex behind owing to the deeper, 
wider, juxta-ocular sulcus, suborbital antennal groove single; 
prothorax with anterior angles prominent, posterior curve shorter, 
less oblique, more strongly sinuate on each side of lobe; elytra 
more flattened on disc, upturned humeral angle more acute. 

Tribe Harpalini. 

Genus Gnathaphanus. 

Gnathaphanus whitei, n.sp. 

Elongate-oval, subdepressed. Black. 

Head large (5*3 mm. across eyes). Mandibles short, right one 
widely rounded at apex. Prothorax transverse (4*3 x 6*3 ram.) 
with a large anterior area defined by an arcuate transverse line 
raised above plane of disc and a wide, depressed, basal area; 
angles obtuse, posterior rounded off. Elytra parallel-oval (11-5 
X 7*4 mm.), strongly sinuate on each side of apex, strongly 
striate; dorsal interstices convex, third and fifth wider than 
second and fourth, second, fourth, and sixth narrow, pointed at 
apex, third with seven, shallow, foveiform punctures extending 
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from stride at base of second interstice to apex. Length, 18*5- 
20; breadth, 7-7*4 mm. 

Hah .—Northern Territory. Type in National Museum, Mel¬ 
bourne. Dedicated to Mr. H. L. White, of Belltrees, N.S.W., 
the well-known ornithologist, at Mr, J. A. Kershaw’s request. 
Two specimens ticketed “Flooded area, King R., N.T.; W. 
McLennan; 24.12.15,” were sent to me for determination. 

Allied to Gn. vulneripennis Mac!., from Java, but larger. It 
differs from G 71 . philippensis Chev., ( = (rw. loBviceps Mad.)* by 
antennae with basal joint black; prothorax with wider flattened 
space near each posterior angle and along sides; elytra with 
interstices much more convex, summits nitid, third and fifth 
interstices wider than first, second, and fourth, wider than in 
especially towards apex,—seventh and ninth 
wider towards apex, punctures of third interstice foveiform, not 
ranged along third stria towards base, &c. 

, Genus Lecajnomerus. 

Lbcanomerus Lucinus, n.sp. 

^5'. Oval. Prothorax wide, rounded on sides, hardly narrowed 
to base; basal angles obtuse : elytra ovate, lightly striate; inter¬ 
stices depressed, second without striole at base, third impunc- 
tate. Black, nitid; elytra with submetallic greenish reflections 
in certain lights; femora piceous-brown, tibiae and antennae 
brownish; antennae with two basal joints testaceous, third joint 
piceous. 

Head moderate (1*1 mm. across eyes); frontal impressions 
feebly marked, wide, round; eyes round, convex; mandibles pro¬ 
minent, decussate. Prothorax short, transverse (1*5 x 2*2mm.), 
widest about middle, much wider across base (2 mm.) than apex 
(1*3 mm.), subdepressed towards base, lightly and widely de¬ 
clivous on each side anteriorly; basal angles roundly obtuse; base 

* I have seen a speeiraen of Amblygwilhm phUippeiusii* Chev., ticketed 
“Manila,” and have also seen the same species from Celebes and New 
Guinea; these specimens I cannot differentiate from Pcu^hauchmius Ueviceps 
Mac!., of the mainland of Australia. It therefore seems that Gn. Iceincejps 
Had., must be regarded as synonymous with Gn. pkilippemis Chev., which 
ranges from the Philippine Islands to Tropical Australia. 
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roundly truncate; margins wide towards base; border narrow; 
lateral basal impressions obsolete; median line fine. Elytra 
widely ovate (4 x 3*3 mm.j, hardly wider between humeral angles 
than base of prothorax, rather sharply widened behind humeral 
angles, widest about middle, lightly convex; humeral angles sub- 
prominent, inner humeral angles subrectangular; striee lightly 
impi'essed on disc, deeper towards apex, sixth and seventh hardly 
perceptible about middle of their course, ninth with the seriate 
punctures widely interrupted behind basal fifth. Length, 6*5; 
breadth, 3*3 mm. 

Hah .—Queensland : InnisfaiL Type in Coll. Sloane. A 
single specimen occurred to me in the dense scrub in June. 

Differs from ail other species known to me by its more shining 
colour, and wider form; prothorax wider, more rounded on sides, 
less narrowed to base. 

Genus E u t h k n a r u s. 

Euthenarus brunneus, n.sp. 

Elongate-oval, convex, not shagreened. Head large, front 
and clypeus bifoveolate: prothorax subquadrate, strongly punc¬ 
tate across base; basal angles obtuse: elytra oval, strongly 
striate; second interstice without a stride at base, third uuipuiic- 
tate a little behind middle : tarsi short. Light brown; legs tes¬ 
taceous; antennse infuscate, two basal joints testaceous. 

Prothorax broader than long (1*5 x 1*8 mm.), widest before 
middle, a little wider across base (1*5 mm.) than apex (1*4 mm.); 
sides lightly rounded anteriorly, obliquely and lightly narrowed 
to base; basal angles roundly obtuse; base roundly truncate; 
margins narrow anteriorly, rather wide towards base; a wide, 
strongly punctate space across base from side to side; basal foveae 
shallow, wide; median line lightly marked. Elytra considerably 
wider than prothorax (4x2*5 mm.), strongly declivous to sides 
and apex ; inner humeral angles roundly open ; striai deep ; 
inner interstices convex, Prosteruum with a few fine setae 
before coxae and on point. Abdomen sparsely setulose, inter- 
coxal fovea wanting. Male with four basal joints of four 
anterior tarsi dilatate; squamulse of undersurface sparse, set in 
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two rows, on anterior tarsi long and near sides of joints; penul¬ 
timate joint of anterior tarsi emarginate, of intermediate tarsi 
triangular (in J short, wide, subemarginate), of posterior vei*y 
small; posterior tarsi with joints successively shorter towards 
apex, first joint not as long as two succeeding joints together, 
fifth joint glabrous beneath. Length, 6*5; breadth, 2*5 mm. 

Hab. —Tropical Queensland. Types in Coll. Sloane. Speci¬ 
mens occurred to me at King’s Plains Cattle Station, on the 
Upper Norman by River, Cooktown District, in July. 

DhBfers conspicuously from our other species of the genus 
Euthenarus by colour, larger size, more strongly punctate pro¬ 
thorax, also by the want of the basal fovea of the abdomen; this 
last feature has been given a high importance in recent classifi¬ 
cations of the Harpalini, but I do not think its absence out¬ 
weighs other evidences of affinity, therefore have placed E, 
hrunneus in the genus Euikenarus, 

Tribe Odaeanthini. 

The question, whether Lacordaire’s tribes Odacanthides, 
Ctenodactyiides, Trigonodactylides, and Anchonoderides should 
be recognised as separate tribes, or should be united in one tribe, 
Odacanthidse, need not be considered here, for, in the Australian 
fauna, only the tribe Odaeanthini occurs; but I believe that at 
least the Anchonoderides should be united to the Odaeanthini. 
The position of this tribe is near the Anchomenini; the opening 
of the inner side of the anterior coxal cavities is wsingle as in the 
Anchomenini, not double as in the Helluonini and Dryptini. 
Our species have been distiibuted (in some cases with doubt) 
amongst the genera Odacantha^ Cas'nonia, Ophionm^ LaeJmo- 
thorcbx^ and Endalia. I now propose to delete the genera Oda~ 
cantka *and Cmnonia from the Australian fauna; the species, 
which have been assigned to these two genera, are here referred 
elsewhere. Odcbcantha mican^ Mad., becomes the type of a new 
genus, Basisticfms; and Cemnonia aliena Pascoe, the type of a 
new genus, Olareucia; Casnouia ohscura Cast., and 0. ampli- 
pmnls Gestro, are referred to Eudalia: C. globulicollis Mad., 
(7. riverince SI., and L. formicoides SI., I have already placed in 
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LmhiotlioTax, where they constitute a special group endemic to 
Australia; (our other species, L. palustris SI., is a typical species 
of Lachnothorax. Of. Sloane, these Proceedings, 1910, xxxv., 
p.398). 

All the Australian species of the tribe Odacanthiui, which I 
have examined, have had, in the the anterior tarsi in some 
degree dilatate, with the three basal joints bearing two oblique 
rows of squamse on their undersurface (in some cases, e.g.^ Basi- 
stichus micans Mad., these rows of squamse are weak).’’^ All our 
species have the apex of the abdomen unisetose on each side in 
(J, bisetose in 9 ; there is a notch, more or less distinct, in the 
middle of the apex in ^ (sometimes this notch may be seen less 
developed in the $, e.g.^ Basistichns micans), 

TaJih of Axi^traJian Ge,mm. 

1(2) Antennai with third joint sparingly pubescent, basal joint with 
more than one seta, Tai*si hairy above. (Prothorax short, 


with distinct lateral margins)... Lachnothorax, 

2(1) Antennse with three basal joints glabrous, basal joint uni¬ 
setose. Tarsi not setose on middle of upper side. 

3(4) Head not constricted behind eyes; neck very wide. Porocara, 


4(3) Head more or less constricted behind eyes; neck narrow, often 
oondylifomi. 


* Lacordaire reports these squanue in Ca^nmiia (Genera, p.73), but G. 
H. Horn (Trans. Am. Ent. 80 c., 1881, p.l47) says of the tribe Odacan- 
thini, ‘‘The anterior tarsi exliibit 110 difiereiioes in the two sexes.” I 
believe this remark refers to C, penmglmuica Linn., in which I have not 
been able to detect any squamse in 6, Lacordaire says of the genus 
Odacaniha, “tarses filiformes, simples dans les deux sexes.” I am not 
sure whether he means by “simples” that the anterior tarsi arc without 
squamse beneath in c5, but I have noticed that 0. mdaniira Linn., of 
Europe, has the three basal joints slightly dilatate, with two rows of 
squamse beneath in 6 . It may be noted in this connection tha% I have 
said, when describing Lachnothorax podmiris, the anterior tarsi in 6 “are 
not dilatate nor clothed beneath”; subsequent examination of the type (t 5 ) 
showed this statement to be erroneous, for though the anterior tarsi can 
hardly be said to be dilatate, I have clearly perceived two narrow, feebly- 
developed rows of squamse on the under side of the three basal joints; in 
L. rireriw^, too, I have seen two narrow rows of squamse on under side of 
tarsi in d. 
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5(10) Prothorax with well-deYeloped lateral margins. Tarsi mth 
fourth joint not bilobate. 

6(7) Elytra fully striate, strije attaining apex. (In K obt<cura 

Cast., apex of elytra nitid and faintly striate). Eudalia. 

7(6) Striie of elytra obsolete towards apex. 

8(9) Head short behind eyes; neck thick. Prothorax lightly am- 
pliate at anterior third; base and apex of about equal width; 
lateral bordei*s divergent forwards; median line strongly 
impressed. Elytra with all striae strongly marked at base; 
posterior three-fourths nitid, smooth; apex bisinuately 
truncate....•. Basist 

9(8) Head elongate-oblique behind eyes; neck strangulate, very 
narrow. Antennae with third joint very long (almost as long 
as two succeeding joints together), fourtli joint raised above 
fifth at apex on upper side, hardly setose. Prothoi-ax 
elongate, evidently narrower at apex than at base; lateral 
lx>rders parallel; disc transversely striolate, median line 
faint. Elyti*a with sixth and seventh striae obsolete, others 
strongly impressed only on beisal third; three rows of fine 
setiferous pores on each elytron—on thiid and fifth inter¬ 
stices and at position of seventh interstice. Prosternum, 


mesosternum, and metasternum strongly punctate. (Jlamida, 

10(5) Prothorax with lateral margins ^obsolete. Tarsi with fourth 

joint bilobate. OpMoiim, 


Habits.—Lachnothorax palmt7'is is common about salt marshes 
at Cairns; its range extends to the King River, Northern Terri¬ 
tory. L. riverinm is found about the edges of freshwater-swamps 
in the Riverina district of N. S. Wales (Mulwala and Urana). 
Porocara, and the typical species of Eudalia, are found on river- 
sandbanks, or stone-beds castelnaui)\ but I do not know tbe 
habits thoroughly of many species of Eudalia, though I believe 
all are riparian species living beside permanent water. Basi- 
stichus micans is found under logs and ddbris away from water 
in Eucalyptus forests of tbe coastal districts of tropical Queens¬ 
land. I do not know the habits of Clai-encia and Ophimim, but 
suppose them to be frequenters of marshy places. 

PoRocARA, n.gen. 

Robust, convex. Head large, punctate; neck short, very 
thick. Men turn with sinus oblique on sides; median tooth wide, 
triangular, prominent; lobes obtuse at apex. Ligula corneous; 
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apex truncate, two long setse in middle, wide apart, and two 
setules— one at each angle; paraglossse cartilaginous, narrow, 
free, triangular, extending greatly beyond ligula, not incurved. 
Palpi slender; apical joint elongate, obtuse, of maxillary longer 
than penultimate joint. Maxillae slender, hooked. Prothorax 
not longer than broad, punctate; sides of prosternum rounded, 
visible from above; a short, thick seta at each anterior angle of 
pronotum. % Elytra strongly punctate-striate; third, fifth, and 
seventh interstices with a single row of punctures along each— 
varying in number from six on third interstice to nine on seventh. 
Apical ventral segment in $ emarginate-truncate, uni setose on 
each side, in 5 roundly truncate, bisetose on each side. Tarsi : 
anterior in $ lightly dilatate: three basal joints with two rows 
of rather sparsely set squamne on under side; posterior with fifth 
joint not as long as basal joint, nor as two preceding joints 
together; ungues long and slender. Type, F. punctata^ n.sp. 

The position of this genus in the tribe Odacanthini is near 
Endatia^ but it is quite distinct; the form of the head not nar¬ 
rowed behind the eyes is sufficient to distinguish P. punctata 
from all other Australian allied species. 

POROCARA PUNCTATA, ll.Sp, 

Brown; legs, aiiteniiai, and palpi testaceous; each elytron with 
a large humeral and apical area, connected on sides, more lightly 
coloured. 

Head not narrowed behind eyes (2 mm. across eyes). Pro- 
thorax hardly broader than long (2 x 2*1 mm.); lateral borders 
converging lightly backwards from just behind apex to basal 
sixth, then a little out-turned to base. Elytra oval (5 x 3*7mm. 
convex, strongly crenulate-striate; interstices strongly convex, 
shagreened, third, fifth, aiid seventh uniseriate-punctate; apex 
not truncate, apical curve short, lightly sinuate on each side. 
Undersurface of head, sterna, and basal ventral segments punc 
tate: fourth ventral segment sometimes punctate in middle, two 
apical segments glabrous. Length, 9*5; breadth, 3*7 mm. 

Hah. —Queensland: Laura (Cooktown railway); Sloane, July, 
1916. 
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Types in Coll. Sloane. I obtained a large number of speci¬ 
mens (many immature) on sandbanks of the Laura River (which 
had ceased running) beside the railway-bridge at Laura, by 
flooding the margins of the pools left in the river It is very 
active, and, on being driven from its shelter in the sand by 
water, runs with great celeritj’, and quickly hides itself again in 
crevices in the sand. 

The colour of the elytra is variable; looking at the elytm from 
the base, the dark part of the pattern, which varies in colour 
from brown to piceous, is seen to be a postbasal area covering 
the four inner interstices, constricted almost to first interstice 
at basal third, then spreading obliquely outwards and extending 
over the eighth interstice behind apical third, and forming a 
wide transverse area above the apical declivity; the apex (widely) 
and the sides (irregularly) are lighter-coloured; the more lightly 
coloured parts of the elytra vary from brown to pale testaceous, 
according to the maturity or immaturity of the specimen ex¬ 
amined- The prothorax has a short bristle-like seta at each 
anterior angle, and another similar, but longer, seta beside the 
lateral border at widest part, but there is no basal marginal 
seta. The basal marginal seta is also wanting in all those species 
of the genus Extdalia^ which have not the lateral margins of the 
prothorax plurisetose: the presence of this seta is rare in the 
tribe. 

Genus E u d a l i a. 

'I'able of Species. 

1(10) Head punctate. 

2(7) Posterior tarsi with fifth joint not as long as basal joint, nor as 
three preceding joints together. 

3(6) Elytra setose. Legs and Iiase of antenine testaceous. 


4(5) Elytra wholly olivaceous... hiadmy^i Bates. 

5(4) Elytra olivaceous with apex yellowish. iaiipennk Mad. 

6(3) Elytra glabrous. Colour black (including elytra, legs, and base 

of antennae. ccbstelnmii SI. 


7(2) Posterior tarsi with fifth joint very long, longer than basal joint, 
and than three preceding joints together. (Legs with at least 
basal part of femora yellowish). 

8(9) Elytra with interstices sparsely setose. 


nigra SL 
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9(8) Elytra glabrous, excepting for a single row series of setiferous 

punctures on third, fifth, and seventh interstices. obliquiceps 81. 

10(1) Head impunctate, glabrous. (Elytra with disoal punctures only 
on third interstice). 

11(12) Head with neck condyliform. Prothorax narrow, convex, 
strongly and closely punctate; median line obsolete. Elytra 
strongly punctate-striate on basal half. Femora piceous at 

apex... obscnra Cast; 

12(11) Head with neck not condyliform. Prothorax subdepressed, 
finely punctate; median line strongly impressed. Elytra finel 3 ^ 
punctate-striate. Legs unieolorous. 

13(14) Prothorax not ampliate at anterior third; lateral borders par¬ 
allel. Prosternal episterna visible from above. hmnndpennifi SI. 

14(13) Prothorax ampliate at anterior third; lateral borders curved 
outwards at widest part. Prosternal episterna hardly visible 
from above. 

15(16) Prothorax punctate near base and apex, not on disc. Elytra 

nitid... nUida 81. 

16(15) Prothorax punctate on disc. Elytra subopaque (shagi'eened)... 

. miblcem Mad. 

E, waterhou&ei Cast., of which no specimen was available, goes 
beside E. latipennis Mad. I have seen it from Central Australia 
and Port Darwin. E. fraggatti Mad., is unknown to me in 
nature; I am not sure of its position in the genus according to 
the table given above. Cmnonia amplipemds Gest., I would 
refer to Eudcdiay but I am not sure where to place it. 

Wdte .—In the genus Eudalia^th^ head has a narrow marginal 
channel extending backwards from each side of the base of the 
clypeus; in some species («.^., E. sublcuvis, E, nitida, and E. 
hrunndpenrm) there is another, inner, narrow sulcus (at the 
extremity of which is the anterior supraorbital seta), and, 
between these two sulci, there is a narrow carina. The inner 
sulcus and carina do not occur in the typical species of the genus, 
but the carina is distinct in E, nigra. 

Eudalia obliquiceps, n.sp. 

Elongate, subconvex. Head convex, hardly impressed across 
base: prothorax narrow, not ampliate behind anterior margin, 
punctate; lateral borders well-developed; pro-episterna a little 
rounded and visible from above: elytra wide, lightly convex, 
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strongly punctate-striate; interstices not shagreened, glabrous, 
third, fifth, and seventh seriate-punctate: posterior tarsi with 
fifth joint rather longer than first joint, about as long as three 
preceding joints together. Black, nitid; femora testaceous with 
apex black, tibiae more or less ferruginous (base piceous); palpi 
and basal joint of antennae of a clear ferruginous colour; antennae 
reddish-piceous, second and third joints ferruginous at apex; 
labrum piceous. 

Head large (1*8 mm. across eyes), gradually obliquely narrowed 
behind eyes, punctate on each side near eyes, impunctate in 
middle; neck wide; front lightly and widely bi-impressed; eyes 
prominent, shortly rounded in front, obliquely rounded behind. 
Prothorax longer than broad (1*7 x 1*5 mm.), convex; pronotum 
glabrous, punctate, a smooth space near each anterior angle; 
base truncate; posterior angles obtuse; lateral borders narrow, 
lightly oblique to base, gently divergent forward, terminating at 
anterior angles. Elytra subquadrate with angles rounded (5x3*3 
mm.), depressed on disc, declivous to base, roundly declivous to 
sides; base shortly constricted to peduncle, rounded at shoulders: 
apex shortly rounded, widely subsinuate on each side; striae 
coarsely punctate; even interstices glabrous, odd ones each bear¬ 
ing a row of small, widely placed, setiferous punctures. Under¬ 
surface, excepting three apical ventral segments, punctate. 
Length, 9*3; breadth, 3*3 mm. 

Bab. - Queensland: Cooktown District, Laura (Sloane). Type, 
unique in Coll. Sloane. One specimen occurred to me under 
floated debris on the margin of the Laura Biver, near the rail¬ 
way-bridge. 

A very distinct species, in colour and general appearance 
resembling E. nigra Sl.,"^ but differing by smaller size ; head 
glabrous, much less strongly constricted behind eyes; prothorax 
far less strongly angustate to apex, lateral channel narrower and 
not beset with numerous long setse, lateral border narrower, less 
strongly arcuate; elytra not generally setigero-punctate. It 


* Mr. Dodd found E. nigra in Queensland, at Townsville, and on the 
Herbert River. 
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cannot h&E.Jroggatti Mad, (unknown to me in nature), because 
the elytra are not “ minutely punctate on the interstices.” 

Eudalia brunneipennis, n.sp. 

Elongate, convex, glabrous. Head convex, roundly obliquely 
but not strongly narrowed behind eyes : prothorax narrow, 
punctate; pro-episterna roundly swollen and visible from above: 
elytra oval, punctate-striate; interstices nitid, depressed on disc, 
third 3-punctate. Head and prothorax black; elytra and under¬ 
surface of body brown; legs, antennas and palpi ferruginous, 
mouth-parts reddish. 

Head elongate (1-3 mm. across eyes), obliquely narrow^ed 
behind eyes, convex, impunctate, nitid; eyes prominent, shortly 
rounded in front, obliquely rounded behind. Prothorax as long 
as broad (1*3 x 1*3mm.), convex, lightly rounded on sides, roundly 
and decidedly angustate to apex, lightly narrowed to base; pro- 
notum glabrous, convex, punctate— an impunctate space on each 
side anteriorly; apex truncate; anterior angles touching head; 
base truncate; basal angles marked, obtuse; lateral channel nar¬ 
row; lateral border hardly arcuate at widest part, lightly oblique 
to base, strongly roundly curved to apex, terminating at anterior 
angle. Elytra oval (4 x 2*7 mm.), convex, declivous to base ; 
striae well marked; interstices subconvex, third 3-punctate. 
Undersurface of head and body impunctate, of prothorax punc¬ 
tate. Length, 7*2; breadth, 2*7 mm. 

Hah ,—Queensland : Kuranda (Dodd): two specimens: type in 
Coll. Sloane. 

Differs from all others by the brown colour of the elytra. In 
the form of its head and prothorax, it resembles E, obliquiceps 
SL, but the absence of puncturation on the upper and lower 
surfaces of the head, on the mesosternum and metasteriium, and 
the basal part of the abd<.>men decidedly differentiate it from 
that species, from which it differs also in coloui*, <fec. 

Eudalia nitida, n.sp. 

Oval. Head glabrous, impunctate, wide, shortly and strongly 
constricted behind eyes ; prothorax narrow, subcord ate, lightly 
ampliate on sides, impunctate except near margins; pro-episterna 
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not protuberant, hardly visible from above : elytra short, sub- 
oval, lightly punctate-striate; interstices depressed, glabrous, 
third 3-punctate. Black, nitid; legs testaceous (tibise and tarsi 
a little darker than femora); mouth-parts and antennse ferru¬ 
ginous; mesosternum, metasternum, and abdomen brown. 

Head wide (1*5 mm. across eyes), loevigate; front bi-impressed 
between bases of antennae; submarginal carina near eyes well- 
dave^loped; eyes large, prominent. Prothorax as broad as long 
(1*3 X 1*3 mm.), convex, glabrous, very finely transversely strio- 
late, a few punctures along anterior and basal margins and in 
lateral channel: apex truncate; anterior angles obtuse, slightly 
distant from neck: sides rounded, strongly narrowed to apex, 
lightly'narrowed to base; basal angles obtuse; lateral borders 
narrow, reflexed, extending round anterior angles on to sides of 
apex; lateral channel wide, flat, sharply depressed below plane 
of pronotum. Elytra subquadrate with angles rounded (4 x 2*75 
mm.), subdepressed, declivous to base, lightly declivous to sides; 
liumeral angles rounded, apex shortly rounded, widely subsinuate 
on each side; striae finely punctate; intei*stices glabrous, finely 
shagreened under a lens; the three setae of third interstice placed 
in wide, shallow foveae. Prosternum punctate. Undersurface 
of head and body impunctate. Length, 7*5; breadth, 2*75 mm. 

Hah .—Queensland : Kuranda (Dodd)* One specimen (type) 
was received from Mr. F. P. Dodd, from Kuranda; and two other 
specimens were among the duplicates of the Van de Poll Collec¬ 
tion, labelled Cooktown. 

Allied to sahlcevis Mad.,* with which it agrees in facies, 
impunctate head and undersurface of body; but it differs by pro¬ 
thorax impunctate on disc; elytra more nitid, strise not strongly 
impressed, interstices not the least convex, not nearly so strongly 
shagreened, setiferous fovese of third interstice less sharply 
defined, shallower, wider, <fec. From E. hrmineipennis SL, it 
differs by colour of elytra; head more strongly and shortly con¬ 
stricted to neck : pronotum not punctate on disc, sides not 

* Mr. F. P. Dodd sent me specimens of E. isitblferis from Port Darwin, 
and these specimens I have compared with the type in the Macleay 
Museum. 


31 
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swollen and visible from above; lateral channel wider; lateral 
border more arcuate, and passing round anterior angle; elytra 
wider, shorter, less convex, less strongly striate, <fec. 

Tribe Lebiini. 

Group Sarothrocrepides, 

In his monograph of the Masoreides and Tetragonoderides 
(Bull. Soc. Imp. Nat. Mosc., 1876, pp.1-84), Chaudoir indicated 
a separate group, Sarothrocrepides, distinguished from the 
Tetragonoderides by the bilobate, fourth joint of the tarsi. This 
character, however, fails in Lehiomorpha gravis Blackb., and X. 
fragilis Blackb., so that it seems likely that the group Sarothro¬ 
crepides may have to be united with the Tetragonoderides.* 
Be that as it may, I retain, for the present, Chaudoir’s group 
Sarothrocrepides for the two Australian genera Sarothrocrepis 
and Lehiomorpha, Ectroma (Blackburn, 1889) is the same as 
Lehiomorpha^ but it is a preoccupied name. Chaudoiris unedited 
name, Lehiomorpha, is, therefore, to be used in its place. Black¬ 
burn has dealt very fully with the genus Lehiomorpha in Trans. 
Boy. Soc. S. Anst., 1901, pp.105-110. 

G^nus Sarotheocrepis. 

Table of Australian Species. 

1(12) Prothorax with basal angles acute; base tnineate on each aide 
and with median lobe prominent. 

2(11) Elytra with humeral angles not raised or prominent. 

3(10) Prothorax unicolorous (testaceous). 

4(5) Elytra with interstices setulose (pattern as in ccyrticalis) . 

. mUdom SI. 

5(4) Elytra not setulose. 

6(9) Length 8 *5-10 mm. 

7(8) Elytra testaceous on basal third and with a large ante-apical 

black area... corticcUis Pabr. 


* Bedel has regarded the Tetragonoderini as having full tribal value, in 
his Cat. Raison. Col. du Nord Africa, 1905, p.229; but I think the group is 
rather a section of the great tribe Lebiini. The long tibial spurs, with 
their outer edge on the lower side serrulate, are characteristic of the 
Tetragonoderides and Sarothrocrepides, 
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8(7) Elytra infuscate at base, ante-apical black area extending for¬ 
ward to shoulders along interstices 6-8. mfmcata SI. 

9(6) Length 6-7*5 mm., (pattern as in corticalisn) . Buavis Blaekb. 

10(3) Prothorax and elytra piceous (or black) with wide testaceous 

lateral margins. luctuosa Newm. 

11(2) Elytra with humeral angles raised and prominent. Immerata SI. 

12(1) Prothorax with basal angles more or less obtuse; base more or 
less oblique on each side, median lobe wide, not prominent. 

13(18) Elytra with apical curve short, haidly sinuate on each side. 

14(17) Elytra testaceous on basal half and with a transverse ante- 
apical black fascia. 

15(16) Ante-apical black fascia wide and continuous across interstices 

1-8 . masterai Mael. 

16(15) Ante-apical black fascia interrupted on sixth interstice, its 

lateral parts narrow on interstices 6-8. pallida Maol. 

17(14) El 3 d;ra with posterior black area extending forward to shoulders 

on interstices 6-9. Length, 5*6-6 mm. hlackhumi SI. 

18(13) Elytra with apical curve gently oblique, decidedly sinuate on 
each side, apex truncate-emarginate at extremities of three 
inner interstices ... ohtuaa SI. 

dimidiataM.Q,Ql,^ is the only typical Australian species 
of the genus Sarothocrepis unknown to me in nature. From the 
description, it is allied to S, corticalis Fabr. S, infuscata SI., I 
now look upon as a distinct species. I do not yet know how to 
differentiate satisfactorily Lebiomorpha from Sarothrocrepu, 
Chaudoir named Lehia hentfioa Newm., and L. civica Newm., as 
typical species of Lebiomorpha; and Blackburn founded Ectroma 
on X. civica. Two extra-Australian species of Sarothrow'epis 
have been described by Jordan, viz., S. bimaculata (Sumbawa), 
and S. m-nigra (Tenimber). Of. Nov, Zool., i., 1894, p.l06. 

Harothrocrepis obtusa, n.sp. 

(J. Oval, depressed. Prothorax transverse (2 x 3'2 mm.), 
rounded on sides; base lightly bisinuate, basal angles obtuse. 
Elytra oval (7 x 5 mm.), striate; interstices depressed; apical 
curve oblique on each side, lightly emarginate at extremity of 
three inner interstices of each elytron. Testaceous, elytra with 
three black marks on apical half a little before apex—sutural 
mark large, triangular; anterior margin (base) extending to outer 
edge of fifth interstice, excised on second and fourth interstices; 
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lateral margins oblique, unevenj each lateral mark small, irre 
gular, extending across interstices 6-9, produced backwards on 
eighth and ninth interstices, divided from central plaga by fifth 
interstice. Length, 10*5; breadth, 5 mm. 

llab> —North-West Australia. Unique in Coll. Sloanc. 

One specimen was given to me by Mr. H. M, Giles, of Perth, 
as from the Drysdale River [west of Cambridge Gulf, about lat. 
15", long. 127"]. Differs from all other described species of the 
genus by the larger oblique slope of the apical curve of the 
elytra, and the light sutural emargination opposite the extremi¬ 
ties of the three inner interstices ; the outer angles of the 
sutural emargination, though obtuse, are marked. 

Group Lehiides, 

Genus Lebfa. 

Eulehia Macleav, 1871. 

Lebia melanota Ohaudoir. 

Bull. Soc. Imp. Nat. Mosc., 1870, p.226. Eulehia plagiata 
Mack, Proc. Ent, Soc. N. S. Wales, iL, 1871, p.87. 

Masters, in his Catalogue, furnishes the above synonymy, but 
gives the preference to Macleay^s name. I am not sure which 
name was published first, but Chaudoir^s paper was read several 
months before Macleay's; in any case, Macleay’s name would fail, 
owing to the previous use of Lehia plagiata by Germar, 

Queensland : Gayndah (Masters); Townsville (Dodd) 

Lebia picipeknis Macleay. 

Eulehia picipennis Macleay, Proc. Ent. Soc. N. S. Wales, ii., 
1871, p.87. Lehia papuemia Mad., Proc. Linn. Soc. N. S, Wales 
1876, i., p.l67. 

An examination of the type of L. papuensis Mack, in the 
Macleay Museum, in comparison with specimens of L picipenuis 
Mack, from Queensland, compelled me to regard these names as 
synonymous. 

i7a6.~Queensland: Gayndah (Masters). New Guinea: Katow 
(Macleay). 
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Group Callidhdcs. 

Genus Xanthophcea. 

Table of Australian Species. 

1(1(5) Antennic with third joint sparsely pubescent. (Tarsi with 
upper surface plurisetose). 

2(11) Elytra with third interstice (sometimes also fifth) with two or 
more punctures. 

^5(4) Elytra with third and fifth interstices seriate-punctate. 

. mfmcaia Chaud. 

4(3) Elytra with only third interstice punctate. 

o(9) Apex of abdomen in 6 with six or more setie, in 9 plurisetose. 

(5(10) Elytra with black vittae. 

7(8) Orbits oblique behind ej^es. Sutural black vitta of elytra reach¬ 
ing base. Length, 13 mm. ... . Chaud. 

8(7) (Jrbits tumid behind eyes. Sutural black \dtta not extending 

forward past seutellar stride. Length, 10mm. ... lomevi Blaokb. 

9((5) Colour reddish-piceous . mitiirata Newm. 

10(5) Apex of abdomen in <J with one, in 9 with two setee on each 

side.. elcnigata SI. 

11 (2) Elytra with third interstice unipunctate towards apex. 

12(15) Elytra testaceous, with thi’ee black vitte. 

13(14) Prothorax transverse, widest before middle, strongly sinuate 
on sides posteriorly. Elytra wdth interstices coarsely punctate; 
lateral vitta extending over interstices (5-8. Length, 8-9*5mm. 

. oittata Dej. 

14(13) Prothorax widest at middle, hardly subsinuate on sides pos¬ 
teriorly. Elytra with interstices minutely punctate; lateral 
vitta almost wholly confined to seventh interstice. Length, 
11-13 mm. (mmta 81, 

15(12) Elytra testaceous, a postmedian fascia from side to side 
(dianiond-.shaped at suture); ninth interstice to apical third, and 
margin of apical curve black .. .. Jasciata SI. 

10(1) Antciniie with three basal joints glabrous—except for usual 
distal seta\ 

17(38) Tarsi with upper surface setulose. 

18(19) Elytra with third and fifth intcrdiccs punctate. (Eorm nar¬ 
row, colour ferruginoti.s. Apex of abdomen in $ 3-setose on 
eacli side) .. angustleoUisMsidl* 

19(18) Elytra with only third interstice punctate. 

20(31) Apex of abdomen in 6 with three or more setic on each side, 
in 9 plurisetose. 
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21(24) Form comparatively wide; prothorax ampliate before middle. 
Elytra with disc reddish or ferruginous and a lateral and apical 
area infuscate; interstices punctulate, eighth and ninth coarsely 
so. 

22(23) Head and prothorax punctate; lateral margins of elytra wide, 

depressed......*. variabilis Maol. 

23(22) Head and prothorax impunctate; lateral margins of elytra 

narrow. margmipmnis SI. 

24(21) Form narrow, prothorax not ampliate on sides. Colour reddish, 
apex of elytra sometimes reddish. 

25(30) Frothorax with basal angles obtuse. 

20(20) Head oblique, not tumid, behind eyes. 

27(28) Prothorax evidently narrowed to base, sides lightly rounded 
at anterior marginal puncture, sinuate posteriorly. Elytra 
with third interstice unipunctate near apex... . tioeedensis Blaokb.'*'^ 

28(27) Prothorax not perceptibly naiTOwed to base, sides straight. 

El 3 rtra with third interstice bipunetate. qmdncollis 81. 

20(26) Head tumid behind eyes ... ajlindricoUk Blaokb. 

30(25) Prothorax with basal angles acute, or subacute, sharply marked 

. femiyinm Chaud. 

31(20) Apex of abdomen in 6 with one, in ¥ with two setee on each 
side. * 

32(33) Prothorax straight on sides, widest at basal angles. (Elytra 

reddish-brown with apex red) . doddi 81. 

33(32) Prothorax rounded on sides, evidently narrowed to base. 

34(37) Prothorax with sides straightened or subsinuate posteriorly; 


basal angles not prominent. 

35(36) Elytra pioeous with apex red. apkalia 81. 

36(35) Elytra feiTuginous with margins (widely on basal half of sides, 

narrowly at apex) and fii*st interstice black . nigriciiicta 81. 


37(34) Prothorax with sides ampliate before middle, strongly sinuate 
posteriorly; basal angles acute, prominent. (Elytra pioeous, 
with three inner interstices ferruginous except at apex)... d(yt*8alis 81. 

38(17) Tarsi with upper surface glabrous. 

39(40) Apex of abdomen plurisetose. Prothorax evidently narrower 
at base than apex; basal angles obtuse, near peduncle. Elytra 
with third interstice bipunetate. Testaceous, strise of elytra 
infuscate ... brachinoderm Chaud. 

40(39) Apex of abdomen in 6 with one, in 9 with two setae on each 
side. Prothorax wider at base than apex; basal angles sub- 
rectangular, marked. Elytra with third interstice unipunc¬ 
tate. Elytra black, with interstices 5-7 and marginal channel 
testaceous.. plagiata Clerm. 


Described as a species of Demetrius, 
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Notes on species omitted from the above Table. 

X, brachinoderus Chaud., {Demetrias) is a well-known, large, 
testaceous species, with which X. 'pallida Olliff, is conspecific. 

Cymindis longicollis MacL, is a species of Xanthophcaa allied 
to X, ferruginea Chaud.; the type has the third elytral interstice 
unipunctate, only the type-specimen in the Macleay Museum is 
known, as yet. 

Xanthoph(Ba chaudoiri Mach, has the third interstice of the 
elytra tripunctate, from type. It has not been found since 
Masters got the original specimens at Gayndah. 

The following species named by Chaudoir have not yet been 
identified by me:—X. angustula (very near X. infuscata Chaud.); 
X. lineolata; X. parallela (very close to X. ornata SI.); X. pici- 
penniB (very near, and perhaps not different from X. suiurata 
Newm.); X. pilosula. 

X. lissodera Chaud., I look upon as conspecific with X. vittata 
DeJ. 

X,rufescens Mac!., iDemetrias) is closely allied to X. fe'tTu- 
ginea Chaud., but I do not feel convinced it is the same. 

X. fiUformis Blackb., X. satelles Blackb,, X. concinna Blackb., 
and X. constricticeps SI., are species of which specimens have not 
been available for reference when compiling this table, 

Xanthophcea maeginipennis, n.sp. 

Elliptical, depressed. Head Isevigate, a little tumid behind 
eyes; antennae with three basal joints glabrous: prothorax 
cordate: elytra lightly obovate, crenulate-striate; interstices 
punctulate, first interstice with an elongate striole at base, third 
tripunctate, tarsi setose on upper surface. Ferruginous, elytra 
with disc lighter* coloured than head and prothorax, seventh, 
eighth, and ninth interstices and apex piceous. 

Head elongate (1*85 mm. across eyes), depressed, impunctate; 
front widely impressed on each side; sides strongly obliquely 
constricted to neck; posterior supraorbital seta in a foveiform 
depression just behind base of eye. Pro thorax hardly wider 
than head with eyes, a little broader than long (1*75 x 2 mm.), 
slightly narrower across base than apex; disc Isevigate, depressed, 
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a wide subdepressed space along sides forming a wide concavity 
posteriorly; apex lightly emarginate: anterior angles not marked 
or protuberant: sides ampliate and rounded anteriorly, strongly 
sinuate posteriorly, straight before basal angles; base truncate, 
sloping obliquely forward on each side to angles, these marked 
but obtuse; lateral channel wide, border narrow, slightly reHexed; 
median line deep. Elytra depressed, widest behind middle 
(5x3*6 mm.}; sides lightly rounded; apex truncate; external 
angles well-marked, obtuse at summit; interstices 2-7 finely and 
sparsely punctate, eighth and ninth coarsely punctate; lateral 
channel wide, punctate. Length, 9; breadth, 3*6 mm. 

Hab ,—Northern Territory: Port Darwin (Dodd). Two speci¬ 
mens in <Joll. Sloane. 

Allied to X variahilia Mach, from which it differs by head 
and disc of prothorax not punctate; puncturation of elytral 
interstices much finer; head more elongate, tumid behind eyes, 
posterior supraorbital seta in a depression, eyes a little less pro¬ 
minent ; prothorax longer, narrower, apex less emarginate, 
anterior angles nearer sides of head, sides less strongly rounded 
anteriorly, less strongly sinuate posteriorly, hardly the least 
out-turned to basal angles, these not acute and prominent: elytra 
with marginal channel narrow, external angles more strongly 
marked, &c 


Xanthophcka quadricollis, n.sp. 

2, Elongate. Prothorax depressed, subquadrate, hardly nar¬ 
rowed to base; base truncate, wider than apex : elytra truncate- 
oval, striate: interstices depressed near suture, lightly convex 
near sides, first interstice with an elongate stride at bate, tljird 
bipunctate : apex of abdomen with four or five setfe on each 
side. Brownish-red; elytra a little darker than liead and pro- 
thorax; undersurface of body and femora testaceous, of head and 
prothorax reddish. 

Head large (1*7 mm. across eyes), lightly oblique behind eyes; 
front depressed, lightly bi-impressed; antennse with three basal 
joints glabrous. Prothorax hardly wider than head (J *7 x 1 *9 
mm.), laevigate; apex truncate; anterior angles rounded, not 
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marked; sides lightly anipliate behind anterior angles, almost 
straight on posterior two-thirds; base emarginate above peduncle; 
basal angles obtuse but marked: lateral margins wide, depressed; 
l)order a little upturned. Klytra much wider than prothorax 
(6 X 3'3 mm.), subdepressed, declivous to sides; apex with outer 
angles marked; apical truncature lightly and widely bisinuate: 
strise simple; interstices nitid, a row of minute punctures along 
every one (under a lens); anterior puncture of third at anterior 
fourth, posterior puncture at apical fifth. Length, 10*5; breadth, 
3*3 mm. 

Hah.— Queensland: K uranda (l)oddUnique in Coll. Sloane. 

Allied to, and resembling X. tweedensis Blackb, but differing 
by prothorax more depressed, lateral margins wider, sides straight 
posteriorly and more strongly narrowed to apex, basal angles far 
less sharply marked, base much more strongly bisinuate on each 
side; elytra with third interstice bipunctate, abdomen in $ with 
fewer setic at apex. 


Xanthophcea boddi, n.sp. 

Xarrow, elongate, depressed. Head large, convex: prothorax 
narrow, parallel, widest at base: elytra subparallel on sides, 
widest behind middle, truncate at base, widely margined, striate; 
interstices lightly convex, first interstice with a short, lightly 
impressed stride at base, third unipunctate about apical fifth : 
abdomen in $ with one, in 2 with two setae on each side of apex: 
anterior tarsi in $ a little dilatate, clothed beneath with ashen- 
coloured squamae - squama? arranged in two mesial rows, with a 
fringe on outer side on three basal joints, fourth joint bilobate, 
and clothed beneath (also in posterior tarsi) with a cinereous 
hair-pad. Brownish-red; elytra darker than head and pro thorax, 
apex of elytra a lighter and brighter red; undersurface of body 
and femora testaceous, of head and prothorax reddish. 

Head wider than prothorax (1*5 mm, across eyes), obliquely 
narrowed behind eyes, hevigate; front lightly impressed on each 
side; antennse with three basal joints glabrous. Prothorax sub- 
quadi-ate (1*4 x 1 *3 mm.), nitid, more or less transversely striolate 
especially towards sides; apex subemarginate; anterior angles sub 
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prominent, narrow, obtuse; sides not ampliate behind anterior 
angles, subangulate at anterior third, almost straight on anterior 
two-thirds, a little out-turned to basal angles; base truncate; 
basal angles strongly marked, rectangular (obtuse at summit); 
lateral margin wide, depressed, a little concave near base. Elytra 
leevigate, about twice as wide as prothorax (5 x 2*7 mm,),, rather 
depressed, declivous to sides; apex with outer angles rounded; 
apical truncature lightly bisinuate; striae simple. Length, 8-9*5: 
breadth, 2*7 mm. 

//a 6 .—Queensland : Kuranda (Dodd). Four specimens re¬ 
ceived from Mr. F. P. Dodd. Type in Coll. Sloane. 

This species has the prothorax proportionately narrower than 
any other, and actually wider across the base than anywhere 
else, characters which differentiate it from all its congeners. It 
may be noted that the slightly out-turned basal angles are 
more prominent in ^ than in 9 . It resembles X quadricoUis 
SL, but can be readily distinguished by 9 with only two (not 
four or five) setse on each side of apex of abdomen; the prothorax 
is somewhat similar in shape, but less narrowed to apex, and 
with posterior angles more prominent and more sharply marked, 
<fec. 

Xanthophosa apicalis, n.sp. 

(J. Elongate, convex. Head large : prothorax truncate-cor¬ 
date, lightly convex, widest before middle, decidedly narrowed 
to base; apex and base of equal width; lateral margins narrow : 
elytra truncate oval, punctate-stidate; interstices depressed, first 
interstice with a faintly marked elongate stride at base, third 
unipunctate about apical fourth : apex of abdomen unipunctate 
on each side: tarsi with upper surface glabrous (not more than 
one or two setie on upper side of each joint). Head and pro 
thorax reddish; elytra piceous with apical third dull red; abdo¬ 
men reddish; femora and mouth-parts testaceous; antennae ferru 
ginous, two basal joints testaceous. 

Head wider^ than prothorax (1*6 mm. across eyes), Isevigate, 
obliquely narrowed behind eyes, transversely impressed behind 
orbits; front decidedly impressed on each side; eyes convex, 
prominent; antennae with three basal joints glabrous. Prothorax 
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a little broader than long (l'25.x l-45iniiJ.), widest before middle, 
convex, nitid, impunctate; apex truncate; anterior angles near 
head, not marked; sides rounded anteriorly, subsinuate pos¬ 
teriorly; base lightly bisinuate; basal angles subrectangular, 
obtuse at summit; marginal channel wide, not explanate, deep 
and foveiform at base; border narrow, refiexed, subangulate and 
bearing anterior marginal seta a little before middle; median 
line strongly impressed. Elytra almost twice as wide as pro¬ 
thorax (4*3 X 2*7 mm.), convex; humeral angles rounded; inter¬ 
stices nitid, with a row of minute punctures along middle (under 
a strong lens], three inner striae obsolescent near base. Length, 
7*5; breadth, 2*7 inm. 

Ilah. -Queensland: Kuranda (Dodd). Unique, in Coll. Sloane. 

Allied to X nigricinota SI.; head and prothorax of similar 
form (X. nigricincta also has apex of abdomen in unipunctate 
on each side); but differing by colour, prothorax wider and 
shorter, basal angles more marked, lateral basal foveae deeper and 
longer; external angles of elytra less widely i*ounded, cVsc. 

XaNTHOPHGEA dorsalis, 11.sp. 

Narrow, elongate. Prothorax strongly sinuate posteriorly; 
basal angles prominent, acute: elytra creiiulate-striate; inter¬ 
stices convex, finely punctulate, first interstice with a strongly 
marked striole at base, third unipunctate at apical fifth. Mead 
and prothorax ferruginous; legs, antennae, mouth-parts, and 
metasteriiuiii yellow; elytra piceous, with a wide, testaceous, 
sutural area, abdomen piceous. 

Head wide (I *1 mm. across eyes), lightly obliquely narrowed 
behind eyes; orbits not swollen behind eyes; vertex laevigale: 
front with an irregular impression on each side; eyes large; 
antennae with three basal joints glabrous. Prothorax hardly as 
wide as head with eyes (1 x 1*05 mm.), subdepressed, transversely 
striolate on each side; disc nitid, impunctate; apex truncate; 
anterior angles widely rounded ; sides roundly ampliate on 
anterior two-thirds, strongly sinuate posteriorly, out-turned to 
basal angles, these acute; base truncate on each side, median 
part widely and lightly rounded; a wide, subdepressed space 
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along each lateral margin, becoming wider and deeper on basal 
third; border wide, reilexed; median line strongly impressed. 
Elytra parallel (3*5 x 1*7 mm.). Abdomen with apex bisetigerous 
on each side. Tarsi with upper side glabrous (not more than 
one or two setie on upper side of each joint). Length, 5*5; 
breadth, 1*7 mm. 

//a5.—Northern Territory: Port Darwin (Dodd). Unique, 
in OolL Sloane, ^ 

A thoroughly distinct species, differing from all others by its 
small size, and the pattern of the elytra, which are piceous, with 
an elongate, testaceous, dorsal area not reaching apex; the testa¬ 
ceous, dorsal area extends across the three inner interstices at 
the base, but spreads over the fourth as well, for most of its 
length; the puncture of the third interstice is on the pale, dorsal 
area. 

Group Goptoderides. 

Dolichochtis tbtrastigma Chaudoir. 

Ann. Soc. Ent. Belg., xii., 1869, p.248. Mochtherus maoleayi 
SL, Proc. Linn. Hoc. N. H Wales, 1907, xxxii., p.377. 

Mochthe'i'Ui^ madeayi SI., is a species of Dolichochtis^ which J 
identify with D. tetrastigma Chaud., from Celebes. 

Huh ,—Celebes Chaudoir); New. Guinea; Queensland, 

Euranda (Dodd), Norman by River (SJoane). 

Genus P L A T i A. 

Platia pjiOGGATTi Macleav. 

t/ 

Philophlmas froggatti Macleay, Proc. Linn. Soc. N. S. Wales, 
(3), ill, 1888, p.455. 

I consider Ph. froggatti Mach, bo be a species of Platia, Air. 
F. P, Dodd sent me specimens from Port Darwin. 

Platia queenslandica, ii.sp. 

Oval, depressed. Piceous-black ; elytra variegated with 
numerous yellowish stripes and longitudinal maculae; lateral 
channel, border, extreme apex, and apical extremity of first 
interstice yellowish; labrum and legs brown, • 

Head large, punctate, longitudinally rugulose near eyes. Pro¬ 
thorax short, transverse, widest about anterior third (at position 
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of anterior marginal seta), punctate, apex truncate (subemargin- 
afce); angles widely rounded, distant from neck; base hardly as 
wide as apex, shortly sublobate, angles marked, obtuse at summit; 
sides lightly rounded anteriorly, oblique posteriorly; lateral 
margins wide, depressed; median line strongly impressed. Elytra 
wide, subquadrate; base truncate; humeral angles rounded: 
striae lightly impressed; interstices depressed, finely and closely 
setulose-punctate Length, 5*2;' breadth, 2*5 mm. 

ffah .—Tropical Queensland ; Kuranda (Dodd); Normanby 
Kiver (Sloane). T found this species at King’s Plains Station, 
43 miles south west from Cookjown, beneath loose bark on a 
river-gumtree {Eucalyptus sp.) in July. 

T consider this to be a species of Platia\ and that Agonochila 
minima Mad., (= A, littera-v Chaud), Fhilophlmus froggatti 
Mack, and Agonochila lineella SI, (from New Guinea) should 
also be placed in the genus Platia, P. queenslandica is closely 
allied to Agonochila lineella SL, from which it differs chiefly in 
the pattern of the elytra. In P, papuana (nom. nov. for P. 
lineella SL, preoccupied) the third, fifth, seventh, and eighth 
interstices are occupied by yellow stripes, which all extend 
beyond the middle of the elytra, and there are nine other maculae 
on the elytra (two each on the second, sixth, and eighth inter¬ 
stices, and one each on the third, fifth, and seventh); in P, 
queenslandica^ the fifth, seventh, and eighth interstices have 
basal stripes which do not extend behind the middle, and there 
are thirteen narrow maculae defined in all cases by the striae, 
which are black, viz., two each on the second and sixth inter¬ 
stices, three each on the third and fourth interstices, and one 
posterior macula on each of the fifth, seventh, and eighth inter¬ 
stices. 

Genus Phlceocarabus. 

Phlceocarabus anchoralis, n.sp. 

Oval, depressed. Prothor-ax transverse, widest about middle 
(a little behind anterior marginal seta); basal margin truncate 
(a little oblique on each side, lightly curved backwards in middle): 
elytra much wider than prothorax, striate; interstices subcon vex, 
minutely punctate,^ third interstice bipunctate. Tarsi with 
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penultimate joint entire. Head and prothorax (including under¬ 
surface) reddish-brown; pronotum with wide testaceous lateral 
margins; elytra of a light testaceous colour, with a postmedian 
irregular black fascia (black area occupying about one-third of 
elytra, anchor-shaped, reaching forward to the scutellum along 
first interstice and extending forward considerably on each 
elytron on interstices 6-8); metasternum testaceous; abdomen 
somewhat infuscate: femora pale testaceous, tibise, tarsi, and 
antennae ferruginous. 

Head (1*4 mm. across eyes), finely punctate: front depressed: 
vertex declivous to occiput (especially near eyes); a slightly 
raised longitudinal Carina beside each eye; eyes large, hemi¬ 
spherical: orbits laminate, truncate behind eyes. Prothorax 
transverse (1*15 x 1*63 mm.); disc rather convex, rugulose, min¬ 
utely punctate under a lens; margins wide, flat, explanate at 
basal angles; sides rounded off from just behind anterior marginal 
seta to apex, very slightly obliquely narrowed to base; apex 
truncate-emarginate; base much wider than apex, basal* angles 
subrectangular (not prominent or acute, summit obtuse). 
Elytra subquadrate with angles rounded (4 x 2*7 mm.), much 
wider at base than prothorax; base emarginate behind peduncle, 
widely rounded on each side; sides lightly rounded; striae simple, 
strongly impressed, seriate punctures of ninth large, not widely 
interrupted in middle. Anterior tarsi in $ squamulose beneath 
four, intermediate beneath first two joints Length, 6*3-7 ; 
breadth, 2*6-2*7 mm. 

Hah. —Queensland: Kuranda (Dodd), Cooktown District 
(Sloane). Type in Coll. Sloane. The type-specimen occurred to 
me under loose bark on the trunk of a river-gumtree {Eucalyptus 
sp.) on the banks of the upper ITormanby River at King’s Plains 
cattle-station in July, 1916. 

Differs conspicuously from its nearest allies (e.p., Ph, nigricollis 
Mach, and Ph. farincc Blackb.) by not having the basal testa¬ 
ceous area of the elytra divided from the sides by a black stripe 
along sixth and seventh interstices. Though its elytral pattern 
is peculiar to itself, its general appearance resembles that of Ph, 
semivittatus Mac!.; but Ph. semivittahis is isolated in the genus 
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by the form of its prothorax, which is wide towards base, with 
obtuse basal angles. 

Group Cymindides. 

As far as the Australian fauna is concerned, the Cymindides 
may be defined briefly as follows 

Head convex between eyes, postocular prominences large j 
mesosternum wide and oblique between intermediate coxse; labial 
palpi securiform in 5*; tarsi with fourth joint not bilobed, claws 
usually pectinate (simple in Phlceocarahus unimaculatus Blackb.). 

The Australian genera of the Cymindides ^3LTe Anomotariis, 
Lithostrotus, and Pfototarns, ■ 

Genus Anomotarus. 

For the present, all the Australian Cymindides which are 
characterised by having the following characters may be put in 
Chaudoir’s genus Anomotarus (1875). Antennae with three basal 
joints glabrous; mentum with median tooth; metepisterna 
elongate. As thus constituted, Anomoiartis would include Zhea 
(Fauvel, 1882),* 

Anomotarus humeealis, n.sp. 

Narrow, depressed. Prothorax elongate-cordate, widest about 
anterior fourth; base strongly sinuate on each side; posterior 
angles subprominent; elytra oval, not covering apex of abdomen, 
crenulate-striate; interstices lightly convex, first wide at base 
and with a well-marked elongate striole, third bipunctate: labial 
palpi with apical joint in $ widely securiform; in $ stout, trun¬ 
cate, not securiform. Black; elytra with a testaceous humeral 
macula on sixth and seventh interstices, ninth interstice and 
marginal channel, in middle of sides, and a small ante-apical 
macula on second or second and third interstices testaceous; 
undersurface piceous; legs and metasternum testaceous; antennae 
ferruginous. 

Head convex, opaque, punctate between eyes; front lightly 

* Taking Anomotarm in the sense indicated above, the following de¬ 
scribed Australian species would come into the genus— Gymindis cenem 
Mad., (? = 0. lUawarrcB Macl.) = Anomotorwa olimceit^ Chaiid.; Drmnms 
cruddis Newm.; Diahaticua minor Blackb.; Z). tumidice^ia Blackb.; Phlceo- 
carahua unimacxdatna Blackb.; Plu %mibratm Blackb. 
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obliquely impressed on each side near antennse; eyes with orbits 
reniform, eyes convex, orbits protuberant behind eyes, less than 
half the size of eyes. Prothorax hardly broader than long 
(1*2 X 1*25 mm.); pronotum opaque, transversely striolate, closely 
punctulate: apex truncate-emarginate; anterior angles obtuse, 
advanced; sides lightly arcuate, subsinuate before basal angles; 
base rounded in middle, roundly sinuate on each side; basal 
angles marked, summit obtuse, unisetigerous; border narrow 
anteriorly, raised at basal angles ; median line well-marked, 
stronger and reaching base posteriorly. Elytra mueh wider than 
prothorax (3*2.x2*25 mm.), widest rather behind middle, hardly 
narrowed to base; base emarginate, widely rounded at shoulders: 
apex a little roundly truncate, lightly subsinuate on each side, 
lateral margin explanate (formed by the subdepressed ninth 
interstice and wide depressed marginal channel). Tarsi with 
claws denticulate on basal half: in anterior without squam tiles 
beneath joints 1-4. ^Length, 6; breadth, 2*25 mm. 

—Queensland : Cook town District. Several specimen.^ 
occurred to me under leaves and debris in diy situations in the 
open Eucalyptus-forest at Fling’s Plains Station, south-west from 
Cooktown, in July. 

A. hnmercdis is congeneric with Cymindis stigmula Chaud., 
(India and New Caledonia) on which Fauvel founded the genus 
Uvea, but I cannot differentiate it generically from Anomotarns) 
and I think, therefore, that Uvea (I have examined U, stigmula 
from India) is not more than, at most, a subgenus of Anomotarus. 
Ohaudoir had intended to formulate a group Dromiides, to which 
he would have referred his Cymindis stigmula.,* but to me it 
seems truly a member of the group Cymindides 

. Anomotarus rupicornis, n.sp. 

Oval, depressed. Prothorax subcordate: elytra obovate, striate 
(striae finely crenulate); interstices hardly convex, first wide at 
base and with a short, well-marked stride: tarsi with claws 
serrate. Black, elytra brown; undersurface piceous; metastern urn, 
legs, and antennae testaceous. 

Head convex, front decidedly obliquely impressed on each 
Of. Bull, Soe, Imp. Nat. Moso., 187."), p.61. 
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side near antennse; eyes subprorainent; orbits protuberant 
behind eyes, about half length of eyes. Prothorax broader than 
long (0*8X 1 mm.), widest at anterior fourth; pronotum very 
finely transversely striolate, not punctulate: apex emarginate: 
anterior angles widely obtuse, hardly advanced; sides rounded, 
subsinuate before basal angles; base rounded in middle, strongly 
sinuate on each side; basal angles marked, summit obtuse, uni- 
setigerous; border narrow anteriorly, wide and raised at basal 
angles; median line lightly impressed on disc, strongly impressed 
towards base. Elytra ovate (2*3 x 1 *85 mm.), widest about 
apical third; base wide, emarginate behind peduncle, widely 
rounded on each side; apex wide, rounded, subsinuate on each 
side; lateral margin not explanate. Length, 4*5; breadth 
1*85 mm. 

/^a6.—Northern Territory: Darwin (Dodd). Unique, in Coll. 
81oane. 

Allied to A. humeralis SI., but differing by size smaller; pro¬ 
thorax shorter, wider, upper surface not punctulate: elytra wider, 
more narrowed to base, lateral channel narrower, striae more 
finely crenulate, scutellar stride shorter; antennse lighter- 
coloured; elytra without humeral and apical maculae, iSrc. 

Nototarus puncticollis, n.sp. 

(J. Oval, depressed. Head large, finely punctate, except on 
occiput: prothorax short; pronotum punctate: elytra truncate- 
oval, punctate-striate; interstices lightly convex, shagreene(b 
minutely punctate. Black; elytra opaque; antennse, coxse, tibise, 
and tarsi ferruginous. 

Head large (1*7 mm. across eyes), convex; upper surface 
covered with a fine puncturation, except near posterior margin; 
clypeus convex, minutely punctate, a narrow ferruginous border 
along apex; eyes round, convex; postocular part of orbits large, 
pi'ominent, inclosing eyes at base. Prothorax hardly wider 
than head (1*15 x 1*8 mm.), subconvex, widest about half-way 
between anterior and posterior angles; sides lightly rounded, 
subsinuate just before posterior angles; apex very lightly emar¬ 
ginate; anterior angles widely rounded; posterior angles sub¬ 
acute, not prominent; basal curve rounded in middle, lightly and 


32 



438 


CARABIDiE FROM TROPICAL AUSTRALIA, 


widely sinuate on each side; border narrow, rather widely re¬ 
flexed at posterior angles. Elytra widely oval (3*8 x 2*7 nim.); 
base emarginate in middle; shouldei’s rounded; apex lightly 
excised at suture, inner angles obtuse, outer angles rounded off; 
striae finely punctate; interstices lightly convex on disc, third 
bipunctate; border narrow, decidedly reflexed towards base. 
Length, 7; breadth, 2*7 mm. 

Hah .—Northern Territory. Type in National Museum, Mel¬ 
bourne. 

A single specimen is in the National Museum, Melbourne, 
ticketed “King Eiver, N.T.; W. McLennan; 4.1.16; caught in 
tent.” Allied to N. morosus SI., but differing by size larger; 
femora black; prothorax proportionately smaller with wider 
borders, pronotum with whole surface densely and coarsely punc¬ 
tate, &c. Cymindis crassiceps Mad., which is a species of Koio- 
tarus, is not available for comparison, but N. puncticoUis does 
not agree with the description, e.g., head not “entirely and 
closely covered with long strioles,” pronotum not “with small 
punctures and fine transverse striolse.” 

Tribe Helluonini. 

Helluodema brunneum, n.sp. 

Parallel. Eerruginous-brown. 

Head as in H, unicolor Hope, as wide as prothorax (2*6 mm. 
across eyes). Prothorax longer than broad (3 x 2*6 mm.), nar¬ 
rower at base than apex, widest before middle, hardly narrowed 
to apex, lightly angustate to base; sides very lightly rounded, 
lightly sinuate to base; surface punctate. Elytra parallel 
(6*5 X 3*5 mm.), strongly striate; interstices convex, biseriately 
punctate. Length, 12-14; breadth, 3'2-3*5mm. 

Hah. —Northern Territory. Type in National Museum, Mel¬ 
bourne. Two specimens have been examined, ticketed “Flooded 
area King R., N.T.; W. McLennan; 24.12.15”; one of these 
was presented to me from the National Museum, and is in my 
collection. H. hrunneum differs from H. unicolor Hope, (which 
has also been found at East Alligator River, N.T.) by its reddish- 
brown colour, legs feiTuginous; pro thorax more elongate, less 
rounded on sides, less decidedly narrowed to base. 
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September 26th, 1917. 

Dr. H. G. Chapman, President, in the Chair. 

The Donations and Exchanges received since the previous 
Monthly Meeting (27th August, 1917), amounting to 6 Vols., 40 
Parts or Nos., 13 Bulletins, 6 Reports, and 2 Pamphlets, re¬ 
ceived from 46 Societies, etc., were laid upon the table 

NOTES AND EXHIBITS. 

Mr. Froggatt exhibited some remarkable Lepidopterous galls 
on the stems of the “Wild Tea-plant^’ {Eremophila latifolia), 
sent from Cobar, by Archdeacon F. E. Haviland. Out of 23 
galls, all in the green state, only two contained perfect, living 
moth-caterpillars, the others having died through infestation by 
minute, chalcid wasp-parasites. Under such circumstances, the 
percentage that reach the moth-stage must be very small. How 
the moth is ever able finally to emerge from a gall of the type 
shown is difficult to understand. In a number of instances, 
the chalcid parasites hatched out, but died in the gall cavity^ 
being apparently unable to find a means of exit. 

Mr. Fred Turner exhibited—(1) Fruits of the Red Quandong 
(Fumnus acuminatus R.Br.), with a basal elongation of the 
pericarp, such as is sometimes seen in the Yellow Quandong 
(var. chry8ocarpus\ but which he had not seen before in the 
former; the specimens shown were forwarded by Mr. K. M. 
Niall, Buckiinguy Station, Nyngan district.— (2) A specimen of 
Triieleia unifiora Lindl., (syn. Milla uniflora Grab.), a Lilia¬ 
ceous plant, a native of Buenos Ayres, sent to him by Mr. R. 
Gowland, Pine Grove, I'ooyal, Coolamon district, where it is 
reported to be spreading, principally on rocky ground; it is a 
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prolific seedbearer, which seems to have escaped from cultiva¬ 
tion.—(3) For Mr. Clements, of Stanmoro, a fasciated branch of 
Ekus succedanea Linn., the “ Red Lac-Sumach’’ of Japan, from 
his garden at Stanmore, not seen in this condition before. 

Mr. K, Cheel exhibited some interesting, abnormal wspecimens 
of the common Waratah (Telopea apeciossima R.BrOne, from 
Gosford, cultivated by Mr. A. E. Keen, communicated by Mr. 
A. F. Basset Hull, had a terminal raceme, which measured 11 
inches across the outspreading bracts, and 5| inches across the 
globular raceme of flowers, the latter being about 5| inches in 
depth, from apex to base. In addition to the terminal raceme, 
there were four well-formed racemes in the axils of the upper 
leaves, immediately beneath the terminal or main one on the 
same stem. The leaves were also of an uncommon character^ 
being about 7 inches long and 4 inches wide, more or less wedge- 
shaped, with the apex almost truncate.* A second, from Hill 
Top, main Southern Line, 69 miles from Sydney (E. Cheel), had 
eight well-formed panicles in the axils of the upper leaves, imme¬ 
diately beneath the main, terminal raceme, the latter measuiung 
inches across the bracts, and the unexpanded raceme of 
flowers 3| x 2| inches. 

!Mr. Fletcher showed specimens of a fourth, rare, crimson- 
flowered Callistemon from the Lane Cove district, which he was 
unable to identify. Mr, Cheel expressed the opinion that De 
Candolle’s name, (7. linearifolius^ should, be revived for these, 
and some other similar specimens from the County of Cumber¬ 
land, which he had seen, Mr. Hentham having rejected it as 
applicable apparently only to one of several garden-varietieKS, 


For a previouh note on the measurements of leaves, see these Pro(:ee(l- 
ings, 1914, 
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ON A NEW SPECIES OE ACACIA. 

Bv F. Blakkly, National Herbarium, Botanic Garoeins, 

Sydney. 

(ComnmydcateA by J. H. MaideM^ F.R.S ) 

Acacia Oheelii, n.sp. 

Frutex, noimunquam ad arborem minorem auctus, 13-35- 
pedalis, glaber, ramis junioribus angulatis mox teretibus, glaucis. 
Pliyllodia glauca, anguste ad late falcata, utrinque attenuata, 
apice ferrugineo aliquanto prominenter mucronato, 10-18 cm. 
(4-7") longa, I J-S cm. lata, tenuiora, 3-6 plus minusve prominenti- 
bus nervis inter quos videntur multse subtiles parallelse vense. 
Gland ula in basi insita. 

Spicse binse vel ternse, nunc paniculatse, rhachi glauca gla- 
braque, pedunculatse, crebris floribus, 4-5 cm. long®. Flores 5-, 
nonnunquam 4- vel 6-meri. Calyx brevis simus, aureus, pubes- 
ceiis vel subglaber, lobis minutis. Corolla longior, glabra, petal is 
acutis semicohserentibus. Stylus longus, glaber. Ovarium can* 
escens. 

Legumen breviter stipitatum, glabrum, anguste lineare, rectum 
vel paullo arcuatum, coriaceum, marginibus incrassatis, 12-15 cm. 
longum; semina oblonga, nigra, 4-6 mm. longa; funiculus albus, 
e basi dilatatus, generans arillum semel vel bis vel raro ter 
plicatum super extremitatem seminis eminentem; areola utrinque 
notata, oblonga, semen ipsum longitudine vix sequans. 

A glabrous shrub or small tree, 12-35 feet high, with glaucous 
angular young branches, soon becoming terete. Phyllodia 
glaucous, narrow to broad falcate, attenuate at both ends, tipped 
with a somewhat prominent ferruginous point, 10 to 18 cm. long 
(about 4-7 inches), to 3 cm. broad, rather thin, with 3 to 6 
more or less prominent nerves, and numerous fine parallel veins 
between them. Gland basal. 
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fc>pikes in pairs or tlirees, sometimes paniculate, the rhachis, 
glaucous and glabrous, pedunculate, dense, 4 to 5 cm. long. 
Flowers 5-merous or occasionally 4-6-merous. Calyx very short, 
golden-pubescent or nearly glabrous, the lobes minute. Corolla 
glabrous, rather long; petals acute, united to the middle. Style 
long, glabrous; ovary hairy. 

Pods shortly stipitate, glabrous, narrow-linear, straight or 
nearly so, tiat, coriaceous, with thickened margins, 12-15 cm. long, 
5 mm. broad, slightly contracted between the seeds. Seeds 
oblong, black, 4-6 mm. long, funicle white, dilated from the base, 
forming an aril of 1-2, rarely 3, folds over the end of the seed. 
Areola visible on both sides of the seed, oblong, and nearly as 
long as it. 

Type-locality .—Manilla, New South Wales (L. H. Preston and 
H. Stoddart; flowers, September; and fruits, December, 1916). 

Systematic position. —The new species belongs to the Julifloi’ce- 
Falcatse Section. Its nearest affinity is A. glaucescens Willd., 
from which it differs in the longer, uniformly narrow and more 
falcate and glabrous phyllodia; in the larger and yellower flower- 
spikes; the glabrous corolla; also in the longer and thicker pod, 
and larger seeds. It is readily separated from A . ylaucescens 
Willd., by the glabrous and glaucous phyllodes, and the ferru¬ 
ginous young tips. The phyllodes of A. glaucescens Willd., are 
minutely silvery-pubescent, or, in the very young stage, golden- 
pubescent. 

It would appear that this new species is often associated with 
A. Gunninghamii Hk., and has been confused with it in many 
instances; but the free nerves and the shape of the phyllodia 
enable one to separate it at a glance from that species. In car- 
pological characters, it is also different. 

The bark is brownish, and flaky, inclined to be ribbony, 
hence the name Stringybark-Wattle ” applied to it by bushmen. 
The bark of A, glaucescens Willd., and Cunninghamii Hk., is 
hard and rugged. 

Size. -It is a much smaller tree than A. glaucescens Willd., 
attaining a height of about 35 feet, though usually only 15 to 
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20 feet high; while A, glaucescens Willd., very often exceeds 50 
feet in height. 

Timber ,—The timber, when fresh, has a very pleasant odour. 
It is not very heavy when green, and rarely exceeds 9'' in 
diameter. Sap wood white and tough; heartwood brown, of a 
satiny lustre; grain free and straight. 

Fodder-value, —Mr. T. W. Seaward, of Miranee, Gundy, writes 
(in August, 1902, during the severe, Upper Hunter drought) 
that specimens of this wattle, which grows on the spurs of the 
Lagoon Mountain, Page River, had been handed to him by a 
teamster, who was trying to keep his bullocks'alive by lopping. 
The bullocks were leaving the Kurrajong and eating these twigs 
in preference. 

Mr. Gordon Burrows, Narrabri, writes (Septembei', 1912), 
“Ourracabah, an Acacia highly valued in this district as a fodder- 
plant. I have even heard it rated as better for cattle than 
Kurrajong.” And again (in December, 1916), “Edible for stock, 
locally known as ‘Curracabah’.” 

Mr. E. H.Gall, Waipanuko, Pallamallawa, writes, (August, 
1917): “Owing to the dry spell, I am still feeding cattle on 
the bush, and they appear to be doing well.” 

Range ,is chiefly confined to the north-west parts of New 
South Wales. Its geographical range, as shown by herbarium 
specimens, extends from Murrurundi north to Warialda, west¬ 
ward to the Pilliga, and thence southward as far as Mudgee. 

Localities :—Mudgee (W. S. Campbell); Murrurundi, small 
tree up to 20 feet high, growing in semi-exposed situations, on 
the sides and near the snmmit of steep stony hills (W. F. 
Blakely); summit of Mt. Duri, 3150 feet, andesite formation; 
Currabubula (R. H. Cambage, No. 3546); spurs of the Lagoon 
Mountain at Page River (W. T. Seaward); Gunnedah (M. H. 
Simon); Quirindi (W. McDonald); Chilcott’s Creek, Warrah (J. 
Gregson); Manilla, about 10 miles from town (L. H. Preston, H. 
Stoddart) [Mr. Preston writes, from the type-locality, Manilla, 
that “ The trees are growing on a poor, stony, steep hill-side, for 
the most part facing the north, and formed originally a very 
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thick scrub, but bush-fires and ringbarking have reduced their 
numbers. They are to be found in other parts of this district, 
on the top of the Borah range of mountains, as well as in the 
locality known as the ‘Mud Hut’ Paddock, ‘Kir Konel,’ being 
some 10 miles up stream from Manilla, on the right bank of the 
River Namoi.”]; Tia Falls, Walcha (W. Forsyth & E. Oheel); 
Baan Baa (J. L. Boorman); Nemingha, near Tamworth, on 
serpentine-outcrop (W. M. Came); Gulf Creek, Barraba (J. 
Batey); Barber’s Pinnacle, Boggabri (R. H. Cambage, No.2470); 
Bingara (J. L. Boorman): on sand-ridges, near Baradine (J. 
Winters and G. Burrows); Narrabri (J. L. Boorman and G. 
Burrows); Warruinbungle Ranges (W. Forsyth); Pilliga Scrub, 
local name “Motherumbah,’’ 10 feet high, in Pine scrub (E. H. 
F. Swain); Ashford (J. L. Boorman); Warialda (E. J. Hadley, 
Rev. H. M. R. Rupp), the most northerly locality. 

Named in honour of Mr. Edwin Cheel, Senior Botanical 
Assistant, National Herbarium, Sydney, who has devoted many 
years to the study of the native flora. 



NOTES ON THE GENUS LEPIDIUM [N.O. Crucifers], 
PROM THE NATIONAL HERBARIUM, SYDNEY. 

By a. a. Hajhilton. 

In a monograph of the genus Lepidium (“ Die Gattung Lepi- 
dium (Linn.) R.Br.,” von A. Thellung, 1906), the author, under 
L, riiderale Linn., (p.l39) represents L. ruderale Hook, f., P]. 
Tasm., i. (1860), p.25), as — Z-. Desvauxii Thell., Z. pseudo-tas- 
manicum Thell., et Z. tasmaniciim The)!. He also depicts (Joe, 
cit.) Z. ruderale Benth., PI. Austr., i., (1863) p.86, as a composite 
species, consisting of Z. puherulum Bunge, 4- Z. hyssopifolimn 
Desv., 4- Z. Desvauxii, Z. Jasciculatum, Z. pseudo-ruderale, Z. 
pseudo-tasmanicum, et Z. sagittulatum, all of Thell., + Z. Merralli 
Y L. foliomm Desv., fruticulosum (Desv.); and 

shows that Z. ruderale var. (^)spinescen8 (Z.c.) = Z. Ascheronii et 
Z. duhium Thell. 

An examination of the material in the National Herbarium 
was undertaken, for comparison with Thellung^s species; and 
seedlings were grown in the Sydney Botanic Gardens, with a 
view to obtaining the radical leaves, which, in some species, are 
fugacious, and consequently absent from many of our herbarium 
specimens. The resultant foliage has materially assisted in the 
identification of a number of specimens. 

Of the species enumerated above, the research disclosed the 
following to be represented in the National Herbarium: - Z. 
Desvauxii Thell., Z. pseudo-tasmamci^m Thell., Z. hyssopifolium 
Desv., Z. fasciculatum Thell., Z. pseudo-ruderale Thell., and Z. 
duhium Thell. 

, Z. ruderale Linn., according to Thellung, {loc, cit) is not repre¬ 
sented, in Australia. 

L. Desvauxii Thell. 

Seedling-leaves pinnate, with few distant leaflets, lobed, deeply 
incised, or serrate at the apex, the lamina oblong-cuneate in out- 
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line, tapering into an elongated petiole. The leaves of the adult 
plantvS are narrow-linear for the greater part of their length, 
dilated towards the apex, which is toothed or lobed, and occa¬ 
sionally with a few marginal teeth, the margins sparsely sprinkled 
with short, flat, triangular hairs. 

This species is recorded from West Australia, Victoria, and 
Tasmania by Thellung, who quotes (p.308) the following speci¬ 
mens under his var. a. typicum^ from various European Herbaria. 
West Australia: Swan River,(1848 ?) Drummond, sei\4, n.l26.— 
Victoria : Herb. Olfield (1 Oldfield, A.A.H.).—Tasmania : Gunn, 
(ex herb. Hook.), Archer (ex herb. Hook., cum. var. ^.), and 
under his var. y. gracilescem (p.309). — Swan River (1840?) 
Drummond, ser.2, n.51. 

We have, in the National Herbarium, an example of Drum¬ 
mond’s n.l26, from W.A., and one of his n.51, 2nd coll., 1844, 
representing Thellung’s vars. a. typicum and y. graciUscms^ 
respectively. The var. a. typicum is also represented in the 
National Herbarium by specimens from near Claremont and 
Subiaco, W.A., herb. W. V. Fitzgerald: a specimen labelled 
'‘Common about Melbourne, 3, 1853, S. G. Hannaford’s Herb, of 
Tasmanian and Victorian Plants, and from numerous localities 
in N. S. Wales ” 


L, PSEUDO-TASMANICUM Thell. 

Apparently confined to Tasmania. Thellung (p 307) quotes 
one specimen only for this species, viz., Tasmania: leg. W. Archer 
ex herb. Hook.), Herb. Deless. 

We have a specimen from Archer’s Herb, of Tasmanian Plants, 
without locality, date, or collector’s name, which agrees with 
Thellung’s description of this species. 

L. HYssopiPoniUM Desv. 

Heediing-leaves simple, broad linear to lanceolate, apex acute 
to acuminate, tapering at the base into a petiole, the margin 
serrate; tomentum cylindrical, sparse. 'J'he basal leaves of the 
adult plants, which are early deciduous, are similar to the seed- 
leaves, the cauline leaves gradually becoming narrower and 
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entire, or, occasionally, with a few remote teeth. Some forms 
of this species, when the basal leaves have fallen, simulate L. 
Deavauxii ThelL. but the flat, triangular, marginal hairs of the 
latter provide a useful distinction. It is recorded by Thellung 
(p.305) from New South Wales, Victoria, and S. Australia. In 
the National Herbarium, it is represented from New South 
Wales only, its distribution ranging from the coast to the 
interior, but chiefly in the southern parts of the State; and 
includes a specimen collected by Banks and Solander, New Hol¬ 
land, 1770, named, as above, by the British Museum authorities. 

A bundle of dry stems of this species was forwarded to the 
National Herbarium, by Messrs. Dalgety <k Co., from the manager 
of a Station at Brewarrina, with the following information :— 
“The only feed here at present, eaten greedily, when dry, by 
sheep and cattle; yields good milk.” 

li. FASCICULATUM Thell. 

Seedling-leaves pinnate, finely dissected, the basal leaves 
similar, present only on young plants. 

This species, which is readily distinguished by its corymbose 
inflorescence, is quoted by Thellung (p.306) from one locality 
only, viz., Victoria: bwan Hill, leg. ?, distrib. F. v, Mueller (pro 
L. ruder ale) - herb., Petersbg. 

Our herbarium-material shows that it is widely distributed 
in New South Wales, particularly in the interior; and we have 
several specimens from Queensland, including an example from 
Warwick, December, 1912; collected and named as above by the 
Acting Govt. Botanist of that State, Mr. C. T. White. It is 
also recorded for S. Australia by Mr. J. M. Black, in a recent 
publication, “ Additions to the Flora of S. Australia, No. 9.” 
Trans. Roy. Soc. S. Austr., xL, p.62, 1916. 

Jj. PSEUDO-RUDERALE Thell. 

The radical leaves of this species are pinnately lobed, as in L, 
ruderale Linn., but the cauline leaves retain their dissection— 
which is gradually decreased upwards—longer than those of the 
typical L. ruderale Linn. The siliqua of L, fs&udo-imderale is 
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elliptical, and slightly emarginate, as opposed to the ovate siliqua 
of L, rvderale Linn., with its broadly emarginate apex. 

Thellung (p.303) quotes the following specimens of the above 
—S. Australia: Mount Lyiidhurst, 1898, Max Koch, n.3‘24 i 
ibidem^ 1899, Max Koch, n.272.--West Australia: Gascoyne, 
Carnarvon, L. Diels, n.3683. We have a co-type specimen of 
Max Koch’s n.3*24, Mt. Lyndhurst, August, 1898, from the 
collector; and the following examples from New South Wales — 
Wyalong, Rev. J. W. Dwyer, 9.1915; Nyngan, J. L. Boorman, 
8.1903; West Maitland, J. C. Burgess, 1.1911. 

L. DUBiUM Thell, 

Easily recognised by its spine-tipped branches and compact 
habit. This is the L, ruderale Linn., var. (?) spinescem of 
Bentham, FI. Austr. (in part), quoted from Australia. 

One locality only is recorded by Thellung (p.311) for this 
species, viz., Victoria: near Lake Corangamike (Oorangamite, 
A.A.H.), leg ?, distrib. F. v. Mueller. 

In “Contributions to the Flora of Australia,” No.25(Proc. Roy. 
Boc. Viet., xxix., N.S., p.l42, 1917), Professor Ewart records 
Bentham’s var (?) apinesems from Camperdowj), Victoria, inci¬ 
dentally questioning its relationship to Z. ruderale Linn. Pro¬ 
fessor Ewart’s locality is some 12 miles west of Lake Coranga- 
mite. It was recorded in Proc. Linn. Soc. N. 8. Wales, xxiv., 
p.64 (1899), from Narrabri in “Notes from Sydney Botanic 
Gardens, No,5” by Messrs. Maiden and Betche. Other speci¬ 
mens in the National Herbarium are from Temora, N.S. W., Hev. 
J. W. Dwyer, 10.1915; and an example from West Australia, 
Dr. F. Steward, n 274, 12.1913. 

In addition to the above, we have a co-type specimen of Z. 
Muell&i'i Ferdlnandi Thell., from the collector, Max Koch, n.388, 
Mt. Lyndhurst, S.A., 1898, the only record given bv l’helluu<*- 
(p.290). 

Z. Howei Thell, (p.291) is also represented by specimens 

from Lord Howe Island, J. H. Maiden, 4.1898, and other 
collectors. 



BY A. A. HAMILTON. 


449 


L. LEPTOPETALUM F.V.M. 

The following extracts are taken from a letter accompanying 
a series of specimens, including the above, forwarded to the 
National Herbarium for identification and report, by Mr. Walter 
Gill, Conservator of Forests, South Australia:—“Herewith some 
specimens which I found early this month (November) north¬ 
east ®f the Burra, about 70 miles in the dry district, with small 

uncertain rainfall.. IlTos.47, Z. leptopetalum F.v.M., and 

48, Qratymtyli^ conocephala Sp, Moore, {Fkichea conocephcda 
F.V.M.) which, I find, are regarded as valuable fodder-plants by 
the owner of the sheep-station on which I secured them/' 
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ON SOME NEW DRAGONFLIES FROM AUSTRALIA 
AND TASMANIA [Order Odonata]. 

By R. J. Tillyard, M.A., B.Sc., F.L.S., F.E.S., Linnean 
Macleay Fellow op the Society in Zoology, 

(Plate xxiii., and ten Text-figures.) 

During the past two or three years, some interesting new 
material in the Order Odonata has accumulated in my collections. 
Pressure of more important work has hitherto prevented me from 
working this up; but it seems time that this task should be 
undertaken at last, and the descriptions are now offered in this 
paper. 

Two new genera are here proposed, and eight new species de¬ 
scribed, -together with one new subspecies. Besides these, the 
female and mature male of the very rare species, Argiolestes ch*y- 
soides Tillyard, are described for the first time, the species having 
been originally described from a unique male, which subsequently 
proved to be somewhat immature, and not fully coloured. 

The most interesting of the species dealt with in this paper are 
two forms from Cradle Mountain, N.W. Tasmania, taken at an 
altitude of about 4,000 feet, in a very cold and wet climate. 
Two new genera are proposed for their reception. They are 
undoubtedly Antarctic derivatives, linking up the fauna of Tas¬ 
mania (and, incidentally, of the south-eastern highlands of Aus¬ 
tralia) with the fauna of the Andean slopes in Southern Chili. 
One of them, Archipetalia auriculata, n,g.' et sp., is probably the 
most archaic .ffischnine Dragonfly yet discovered, and appears to 
represent a type ancestral, in many of its characters, to Austro- 
petalia of the Blue Mountains on the one hand, and to the three 
Chilian genera Petalia, Phyllopetaliay and Hypopetalia on the 
other. These five genera, forming the tribe Fetaliini^ are a very 
distinct group, evidently of great age, but so specialised in several 
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important respects, notably in the approximation of the triangle 
to the arculns, and in the remarkable colour-scheme of the wings, 
that it seems highly improbable that they ever existed in any other 
parts of the world. All the species are evidently closely allied, 
so that one is bound to postulate for them, not so very long ago 
in geological time, a common ancestor of a type not far removed 
from Archipetalia, The only satisfactory explanation of this 
problem, as it seems to me, is to be found in the Antarctic 
Theory, as elaborated by Hedley;* indeed, the group offers almost 
as fine a vindication of the theory as one could have hoped to 
find at the present day. Assuming that the common ancestor of 
the group existed on the Antarctic Continent at a time when 
the climate was sub-alpine, then, with the lowering of the tem¬ 
perature to the minimum at which Odonate life was possible, 
either the group would have become extinct, or it would have 
been saved by migration along the only paths open to it. Ac¬ 
cording to Hedley, this Antarctic Continent was connected at 
different times with {a) Tasmania and South-Eastern Australia, 
(6) New Zealand, and (c) Patagonia and S. Chili, by means of 
long, narrow strips of land. The group must, thei’efore, have 
travelled outwards from the place of origin along these three 
land-connections, and its descendants must be looked for in the 
higher altitudes of these three regions. The three Chilian genera 
have been known for some time, but the number of specimens 
obtained is still very small. The Blue Mountain species, Austro- 
petalia patricia Tillyard, was first disco veiled in 1903, but it was 
not until nine years later that another specimen was obtained, 
though it was carefully searched for in the interval. In dealing 
with this vSpecies in a previous paper, t before the discovery of 
the Tasmanian form, I discussed the possibility of an Antarctic 
origin for the group, in the following words:—*‘This theory would 
undoubtedly be strengthened by the discovery of a Tasmanian 

^ “The Palaeographical Relations of Antarctica,” by 0. Hedley, F.L.S., 
Proc. Linn. Soo. London, Session 124, 1911-12, pp. 80-90. 

t “ Life-Histories and Descriptions of Australian Joum. 

Linn. Soc. London, Zoology, xxxiii., 1916, p.21. 
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species, A form that finds the climate of the Blue Mountains 
suitable should surely also be able to find suitable refuges in Tas¬ 
mania, if it came that way* No such species is known at })resent; 
but, owing to the small amount of collecting of Odonata carried 
out there, and also to the extreme difficulty of finding those 
insects, we cannot be sure that one does not exist. Meanwhile, 
we must regard the evidence for the supposition as insufficient, 
however tempting and fascinating the hypothesis itself may 
appear.’’ 

It was, therefore, particularly gratifying that the first new 
species met with at Cradle Mountain should prove to be a new 
member of the group. Its discovery greatly strengthens the 
argument for the Antarctic Theory. When we add also the 
evidence afforded by its relationship with the other members of 
the group, the case becomes stronger still. For this new species 
is older than any other member of the group, in that it still 
possesses the separated eyes of the ancestral form, together with a 
veiy densely reticulated venation, and exceedingly large auricles. 
One may be fairly certain that the most specialised forms will be 
those that have travelled furthest from their place of origin, 
having become more greatly modified through undergoing a 
greater change in their climatic surroundings. Thus the presence 
of the most archaic form in Tasmania points to Tasmania a>s the 
nearest locality to the place of origin of the group; so that, on 
this reasoning, no other place of origin hut Antarctica would be 
possible. 

That the group is not yet known to exist in New Zealand 
cannot now be used against the argument. It may well be that 
it is represented there, and is awaiting disco\'ery by the first 
collector who will search for it in the right localities. Even if 
this is not the case, it does not damage the argument; for, as the 
the thx’ee connections with Antarctica did not all exist at the 
same time, it is quite possible that the way to New Zealand 
became closed off before the Odonate migration began, while the 
other two ways, to Tasmania and Patagonia respectively, re¬ 
mained open. 
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Turning now to the second new genus, we find a further 
corroboration of the views here set forth. The beautiful new 
genus Synthmniopsis, from Cradle Mountain, combines in itself 
the principal characters of the Australian tribe Synthemini and 
the Chilian species Qinnphomcbcromia pnradoim Br. "With the 
facies of the latter species, it possesses the typical reticulate 
basilar space of the Synthemini; so that it would be difficult, 
from a study of the imago alone, to decide as to which of the 
two it was most closely related. Realising this, J searched 
assiduously for the larva, and was rewarded by finding two of 
the exuvife. These have the typical divergent wing-sheaths of 
the Synthfmiin% so that the closer relationship with this Austra¬ 
lian group may be taken as proved. In this case, the greater 
divergence between the two extreme types, Syyithemis and (rom- 
phomacromia, is clearly correlated with their greater distance 
from the place of origin; for the Synthemini are spread far and 
wide over Australia and Papua, while Gomphomacromia ranges 
into Ecuador and Brazil I 

The following is a list of the species dealt with in this paper:— 
Suborder JINISOPTERA. 

Family ^SCHNIDiE. 

Subfamily .RSCHNIN.E. 

Archipetalia, n.g. (Type, A. anricnlata, n.sp.). 

A. aurimluta, n.sp. 

Telephlebia Selys. (Type, T. godefroyi Selys). 

2. T. tryoni^ n.sp. 

AusTROiBSCHNA Selys. (Type, A. p)<^vvistigma Selys). 

3. .d. hardyi, n.sp. 

Family LIBELLULIDiB. 

Subfamily CORDULIINdE. 

Synthemiopsis, n.g. (Type, S. goinjjhomacromidides^ n.sp.). 

4. S. gomphoniacromidides^ n.sp. 


33 
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CoRDULEPHYA Selys. (Type, C, pygmcea Selys). 

5. C. diver gens^ n.sp. 

Suborder ZYGOPTERA. 

Family LEHTIDJR. 

Subfamily SYNLESTIN.F. 

S Y N L E s T E s Selys. (Type, H, weyevBl Selys). 

6. S. wpyersi Selys. 

6a. S. wpi/ersi nigreficeQis, n.subsp. 

7. S, selyfii, n.sp. 

8. S. tropicus^ n.sp. 

Family AGRIONTDJ2. 

Subfamily MEaAPODAGRIONIN.E. 
Argiolestes Selys. (Type, A. auMmlu Ramb.). 

9. A. ehrysoidea Tillyard. 

Subfamily AGRIONIN-E. 

A G R10 N Selys et auct. (Type, A, Linn.). 

10. A. hrishanemp, n.sp. 


Suborder ANISOPTERA. 

Family AESCHNIDAE. 

Subfamily .ESCHNINAl 
Tribe Petaliini. 

Key to the Genera of the Tribe Petaliini. 

jEyes touching for a short space. 1. 

\Eyes definitely separated... Arohipetalia, n.g, 

j'Triangle 2*celled, subtriangle free..•. 2. 

1. -j Triangle 3-celled, subtriangle 3-oeUed in forewing, 

[ 2-oelled in hindwing. Hypopetalia Selys. 

{ Pterostigma short; only four spots on each wing Petalia Selys. 
Pterostigma fairly long; more than four spots on 

each wing . 8. 

j'Wing-spots brown; tibiae of forelegs without spe¬ 
cialised bristles. Phyllopetalia Selys. 

[ Wing-spots bright niby-red; inner set of bristles 
on tibiae of forelegs close-set and thickened... * 

Austropetalia Tillyard. 
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^Genus Archipetalia, n.g. (Text-figs. 1-3). 

Wings rather narrow, well-pointed; venation dense; seven 
or eight spots of a rich dark brown colour along the anterior 
border of each wing. Triangles two-celled. Subtriangles free, 
with a single cross-vein preceding them in the submedian space. 
Mg slightly waved. Rspl and Mspl w^eakly formed. 

Head narrowed antero-posteriorly; eyes distinctly separated 
(Text-fig.2); the frona not abnormally raised up, but broad and 
well rounded. 

Thorax short, hairy. Legs short and thick, the inner series 
of bristles on the tibia? of the forelegs thicker and more closely 
set than the outer. 

Abdomen: seg. 2 with auricles very large in present but 
much smaller in §. Anal triangle of ^ very large and well 
formed, normally 4-celled. 

Genotype, Archipetalia anriculata^ n.sp. (Tasmania). 



Text-fig. 1. 

Wings of ArcUptialia auricvJata, n,g. etsp., <5. (Hindwing 31*5 min.). 

1 . Archipetalia auriculata, n.sp. (Text-figs. 1-3). 

Total lengthy 50; abdomen, foretving, 32*5; hindwing, 
31*5 mm. 

Wings hyaline, very slightly tinged with pale brownish. The 
series of rich dark brown spots along the anterior border of all 
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four wings is placed as follows: a basal blotch running out to the 
first antenodal (in forewing, this may be divided into a small basal 
patch and a spot on the first antenodal in the subcostal space); a 
small patch upon the arculiis; a semicircular spot upon an ante¬ 
nodal placed about half-way between base and nodus, followed, in 
the forewing only, by another similar but slightly smaller spot 
about half-way between it and nodus; a large irregular blotch 
upon nodus; a round spot beneath proximal end of pterostigma; 
between the two last, about half-way, another roundish spot; 
finally, an elongated blotch or cloud near apex of wing. At base 
of costa of all four wings is a tiny but conspicuous cream-coloured 
spot. Pterostigma 3 mm., dark brown, very narrow. Antenodah 
13-15 in forewing, usually 10 in hind wing, the first and seventh 
somewhat hypertrophied. 

Head: dark brown, the orbits broadly yellow beneath. 

Yertetr and antennce black; 
occipital tubercle large, 
yellow. Frons irregulaidy 
brownish at base, yellow 
above, with short black 
hairs; anteriorly the frons 
is covered by a broad dark 
brown band. Anfechjpeus 
yellow, 'posfdyimis very dark 
brown; lahmm dark brown, 
with two small centrally placed yellow spots; labium rich brown, 
hairy. 

Thorax blackish-brown, hairy. Prothorax with two dorsal 
yellow spots. Synthorax with a pair of short slanting dorsal 
yellow stripes converging posteriad, pointed at both ends; behind 
these, further apart, a pair of yellow spots. Sides of thorax with 
well-marked lateral and sublateral bands of pale yellow; between 
them, a small yellow spot near wings; and another spot placed 
latero-ventrally close to base of abdomen. Legs black, except 
the basal half or more of the femora, which is dark brown. 

Abdomen cylindrical, moderately stout, 1-2 widened, 3 



Text-fig. 2. 

Head of Archlpttalia auriculata^ n.g. 
et sp., <?; ( X 6). 
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scarcely pinched at all, 8-10 not enlarged. Aicrioles (Text-fig.3) 
very large, bright yellow above, edged with dax'k brow ix outwards 
and posteriorly; underside brown. Colour of abdomen blackish- 
brown; 1 , with a pair of lateral yellowdsh-green marks; * 2 , with 
three pairs of short naiTow marks of the same colour; 3-b, each 
with a conspicuous pair of dorsal yellowdsh-green stiipes pointed 
in front, placed between base aixd tx*ansverse carina; posterior to 
this caiina, a pair of small basal spots wide apart, 
and a similar pair of small apical spots; sides 
with an elongated patch of bright yellow betw^een 
base and transvei'se caiuna; 7-8 similarly maxked, 
but with the pattern modified by the approach 
of the transverse carina neai'er to base, thus 
shox’tening the axiterior stripes and lengthening 
the apical spots; also the lateral yellow mai'kings 
exteixd apically beyond the carina; 9, with a pair 
of dorsal yellow xnai'kings, triangular, with their 
vertices placed basally on the segment; also a 
pair of lateral basal yellow spots; 10 , with two 
large yellow spots isolating an irregularly trapezoidal basal black 
patch. Dorsally on 6-9 are conspicuous patches of gi*ey haii\s. 
Beneath the inferiox* appendage, seg. lOcari-ies a rounded tubercle 
with two projecting teeth, sharply pointed, black. 

Appendages (Plate xxiii., figs. 1 - 2 ): sujmdor 1 *2 ram., 
black, poixited, flattened, somewhat twisted; infarior 1*4 ram., 
trifld, the middle lobe very wide, truncated, yellow box*dex*ed with 
black; the latex'al lobes black, coimute, divei'gent. 

5 . Total length, 52; abdomen, 36 ; foreiviny, 34*5 ; hindwiny, 
33*5mm. Differs from(J as follows :—Wings bx’oader, witlxmox’e 
rounded tips; all the wing-spots much laiger; base of hind wing 
naxTow, the posterior border sloping gradually away almost in a 
sti-aight liixe at an angle of 45“ to the wing-axis, then curving 
evenly i*ound to reach the widest part of the wing just befoi’e the 
termination of Cu^. Frons and face daxker, the yellow* on the 


* Auricles otArchipefalia aio'knfata, n.g. et sp.; a, male; h, female; ( x 10). 
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Upper part of the froiis much reduced. Abdomen very wide, 4*5 
mni. at seg. 2, 3 mm. at segs. 3-8, segs. 9-10 narrower; markings 
duller. Appendciges short, black, conical, convergent. 

Types in Coll. Tillyard (Cradle Mt., N.W. Tasmania, Jan. 
18th:i917). 

Hah ,—Found only at Cradle Mountain, North-West Tasmaina, 
at an elevation of from 3,000 to 4,000 feet. Very rare. In the 
course of three weeks’ collecting, only eleven males and three 
females were taken. They fly fairly fast, very close to the 
ground, along the tiny brooklets which drain the swampy areas 
on the watersheds. They were also occasionally seen flying up 
the steep sides of the high hills buttressing the actual peaks of 
Cradle Mountain itself. The captures range from January 1 Otb 
to 21st. All the specimens were very mature, some being much 
torn; so that this species, like its ally Austropetalia patricia, of 
the Blue Mountains, is evidently a Spring species, and probably 
appears on the wing late in November, or early in December. 

The larva was searched for, but unsuccessfully. No doubt the 
heavy rains and storms of this region would soon sweep away 
any exuvhe, so that the only chance would be to visit the moun¬ 
tain considerably earlier in the season. 

As indicated in the Introduction to this paper, this species is 
undoubtedly the most archaic of the tribe so far discovered. 
Indications of Petalurine affinity are to be found in the very 
pointed wings of the male, the excessively narrow pterostigma, 
and the sepai-ation of the eyes; all archaic characters, and per¬ 
haps derived from a common ancestor of the Petaluritm, Cordn- 
leyastHiuB^ and the earliest J^achnince^ of the last of which the 
tribe Petaliini appears to be a specialised side-branch, from near 
the very base of the subfamily. The lines of specialisation are 
the remarkable colour-pattern of the wings, the close approxima¬ 
tion of the triangles of all four wings to the arculus, and the 
' unique structure of the anal appendages of the male. The great 
size of the auricles is possibly an archaic character, and raises 
the question as to whether these peculiar structures may not 
have been derived directly from the original abdominal append- 



BV It. J. TILLYARB, 


459 


ages of the second segment. What their function is to-day, or 
has been in the past, we do not yet know. But we must repeat 
that they are never well-developed except in those males with 
angulated hindwings, and are seldom at all present in the females, 
or in males with rounded hindwings. In Archipetalia^ they 
certainly bear the same relationship, in size and position, to the 
hindwings that the balancers or halteres of a Dipterous insect 
bear to the forewings; so that there is a presumption of a similar 
function in both cases. Watching the effect on the flight, of 
careful amputation of one or both of the auricles, might solve this 
problem—an experiment I hope to carry out in the future. 

It should be borne in mind that practically no collecting in 
the Spring of the year has as yet been done either upon Mount 
Kosciusko and the other high elevations in South-Eastern Aus¬ 
tralia, or upon similar ground in New Zealand. The possibility 
of the existence of a new species in the former region seems to 
me to be very considerable. On the Blue Mountains, Austro- 
iMctXia patricia appears in October, and is always completely 
over by the end of November; so that it would probably be 
necessary to visit Kosciusko as early as the end of November to 
be successful. The chances of discovery in New Zealand ai'e 
more remote, since any species that might exist there should 
remain out until the end of December, at any rate; and might, 
therefore, be expected to have been found already, by collectors 
in suitable localities, at that time of the year. 

Tribe Brachytronini. 

Genus Tblephlebia Selys. 

2. Telephlebia tryoni, n.sp. (Plate xxiii., figs.3-4). 

$, Total lengthy 69*5; abdomeUy 55; foremhig^ 43; Tmidwmg^ 
44 mm. 

Wings densely reticulated, fairly broad, very rounded at 
tips; fore wing distinctly shorter than hind wing. Venation very 
pale brownish, costa pale yellow. PterostigmaY^Ty long, 5*5 mm., 
pale ochreous, well braced, covering about ten small cellules. A 
brownish cloud at base of wings extends up to arculus, chiefly in 
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subcostal space, and continues more lightly on to the nodus, 
which is covered by-a brownish cloud extending from 2 to 3nim. 
distad between C, R, M 14 . 2 , and Rs; a very light cloud is con¬ 
tinued from nodus to pterostigma, chiefly between li and M,. 
Apparent prolongation of Sc beyond nodus extends for two cells’ 
width. Ante^todala about 27 in fai*ewing, 23 in hindwing, nos, 4 
and 8 hypertrophied. Postnodals about 27 in all wings. 

Head: eyes and vertex brown; Jrons very prominently anvil¬ 
shaped, slightly darkened towards apex; rest of head a medium 
orange-brown. 

T h o r a X dark brown, paler along the mid-dorsal carina; sides 
brown, tinged with olive-green; humeral stripes vestigial. Leys 
brown. 

Abdomen pinched at seg. 3, and again at seg. 4; 5-9 cylin¬ 
drical, 10 slightly widened distally, with a pyramidal dorsal 
tubercle. Colour brown. 

Appendages: superior 3mm., slender, slightly waved; 
inferior 2*5 mm., sub triangular, concave above, tip narrowed, 
slightly blunted. Colour pale straw. 

$. Unknown. 

Type in Coll. Tillyard. (Brisbane, Q., T. Batchelor, Dec., 
1901). A second male in my collection, taken by the same 
collector in Jan., 1901. Two other males from the same series 
are in the collection of the Queensland Agricultural Department, 
|rom whom the two males in my own collection were received in 
exchange. 

Hob, —Brisbane, Q. The locality where they wei-e taken is 
not exactly known, but is, in most probability, built over long 
ago; so that it is possible that this species is already extinct. 

I dedicate this very rare species to Mr. Henry Tryon, R.E.S., 
Government Entomologist of Queensland, to whom I am indebted 
for the opportunity of studying it. 

This new species closely resembles T, yodejfroyi Selys, in gen¬ 
eral appearance; but may be distinguished from it at once by the 
much longer pterostigma and the great difference in the form of 
the anal appendages. 
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Genus Austrojeschna Selys. 

3. AusTROiESCHNA HARDYi, n.sp. (Plate xxiii., figs.5-6). 

(J. Total 64 ; abdomen^ 48; foi'ewimj, 41 ; hindwhiy, 

40 mm. 

Wings hyaline, with dense venation. A^iteiwdah about 20 
ill forewing, about 14 in hindwing; the first and fourth hyper¬ 
trophied. Poat'ttodals 20-23 in all wings. Trimigles three-celled 
in all four wings. Anal tritviujle large, right-angled, three-celled; 
mmuhranuk 3 inm. in hind wing, whitish. Fterostvima in fore¬ 
wing 2*6, in hind wing 2*8 ram., greyish-brown enclosed by black 
veins. 

H e a d : eyes grey-brown ; vertex black ; occipital tubercle 
small, brownish; from black above, with two conspicuous creamy- 
white spots; anterior part of frous dark brown, sides creamy- 
white; anteolyfens creamy-white touched with grey, and with 
two ill-defined squarish brown marks just above postclypeus; 
postolypem dsxV brown; lahrumdvxk brown, with two contiguous 
yellow spots at base; viandihles with a yellow spot; labium dark 
brown. 

Thorax shiny dark brown mottled with pale grey above, 
and with a large number of irregular creamy-white spots and 
patches on sides; notum mostly greyish. Leys large and strong, 
black, except the basal portion of femora, which is bright brown. 

Abdomen: 1-2 swollen, 3 very pinched, 4-10 gradually 
widening, 10 very wide; 1-2 very hairy at sides. Colour black, 
with numerous pale greyish markings of very irregular shape; 2, 
with the auricles greyish bordered with black, and the segmental 
pattern so arranged as to isolate a black X surmounting a thicker 
V; 3, with two pairs of small spots arranged dorsally about the 
transverse carina, and a pair of larger apical spots; 4-7, on the 
basal half of each segment four pale blotches isolate a black cross; 
rest of segment black except for two large apical spots; 8, mostly 
black; 9-10, with pale markings apically. Seg. 10 well rounded 
and convex above, without a dorsal Uibercle. 

Appendages; super ior 3-6 mm., black, very wide apart, 
sublanceolate, shortly stalked, tips very blunt; each appendage 
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carries a large spine or tooth beneath its basal half; m/erior 1 *8 
mm., very wide and truncated at tip, much upcurved, brown 
bordered with black. (Plate xxiii., figs.5-6). 

J. Total lengthy 60; ahdonimi, 44; forewlny^ 41 ; hindwiny^ 
39*5 mm. Very similar to but colours somewhat duller. Ab‘ 
dormn with 1-2 very swollen, 3 not pinched, 8-9 only slightly 
widened, 10 narrower. Dentigerom plate of seg. 10 with nine or 
ten closely set teeth. Appendages 1*4 mm., short, lanceolate, 
rather thick, black. 

In the above descriptions, the colouration is probably that of 
individuals not fully matured. 

Types in Coll. Tillyard (Cradle Mt., N.W. Tasmania, Jan. 
16th, 1917). 

Hob, —Cradle Mountain and Middlesex Plains districts, N.W. 
Tasmania, altitude 2,500-4,000 feet. At the beginning of Jan¬ 
uary, the insect was very immaturely coloured, and .innnatut^e 
specimens were met with right through the visit. The insect is 
a large one, and flies only in sunshine, and chiefly in the after¬ 
noons. As rain usually sets in between 2 and 3 p.m., the task 
of obtaining suflSlcient food is not an easy one. We did not meet 
with a single well-nourished specimen, even those that had ap¬ 
parently been out longest being somewhat flabby and evidently 
not fully coloured. 

This insect loves most of all to lurk in the patches of thick 
forest-country, and, like most of the duller-coloured members of 
the genus, it is usually to be seen I’esting on tree-trunks, where 
its dull grey-brown colouration renders it quite inconspicuous. 

This species is very closely related to A, tarnmnioa Tillyard, 
from Hobart, to which it bears much the same relationship that 
A. midtipimctata Martin, does to A. parvistigma Belys. The 
male may be at once distinguished by lacking the iniiuense 
dorsal tubercle on seg. 10, and by the inferior appendage not 
being deeply bifid, as in A. tasmanica^ but merely truncated. 
Also the superior appendages in A. tasmanica are somewhat 
longer and narrower, and less blunt at the tip, than in the new 
species. The female of A. tasmcunica is not known. 
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Family LIBELLULID^. 

Subfamily OORBULIIN.E. 

Tiibe Synthemini. 

Genus S ynth e m i o PS i s, n.g. (Text-figs,4-5). 

Characters intermediate between those of the Australian genus 
S^nthemis and the Chilian genus Gomphommromia {G. pwmdox.cb 
Br.). Wings with the venation more open than usual in the 
former, but denser than in the latter. Median space with one 
cross-vein in all four wings; submedian with three cross-veins in 
forewiiig, two in hindwing. In forewing, the triangle is some¬ 
what broader than in Synthemls, its basal side being placed at a 
level about half-way along the hypertrigonal space, as in Gom- 
pho7ruicromia\ the subtriangle is broad, with its posterior side 
bent; the triangle is followed by two rows of post-trigonal cells; 
M 4 and Cui diverge widely towards the wing-margin. Excess 
bridge-crossveins present in both wings. In hindwing, the 
triangle is longer and much more recessed towards arculus than 
ill Sy‘}ithemi8, the basal side of the triangle being placed at a 
level less than 1 mm. distad from arculus; the subtriangle is still 
quadrangular and small. Anal loop of hindwing short, with, 
about five large cells in male, more in female. Anal triangle of 
male 3 -celled, very narrow, the anal angle very prominent; the 
membranule large. In all four wings, pterostigma weakly braced; 
llspl and Mspl not definitely formed. Wings blotched with 
black at base and upon nodus. 

General facies of the insect resembles that of Gomphomacrmnia 
parado,m Br. Frons prominent and more squarely cut than in 
JSynthemw. Ovipositor of female with valves absent; the 
anterior processes fused basally (as in Gomphomacrmuia), some¬ 
what knobbed distally; median processes small, each carrying, 
projecting from its base, a large tuft of long stiff bristles. (Text- 

fig.5). 

Larva resembling that of >SytUhemib\ but of slenderer build; 
wing-sheaths divergent; body hairy; teeth of the lateral lobes of 
the labial mask fairly large. 

Genotype, Synthemiopsis gomphomacrvmio’ides, n.sp. 
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The presence of a cross-vein in the median space places this 
insect definitely within the tribe 8ynthemin% as does also the 
larval character of the possession of divergent wing-sheaths, ar>d 
the general form of the larva, which closely resembles that of 
Synthemis eustalacia Biirm. But, in many other respects, as 
clearly shown in the generic definition, the insect is more closely 
allied to Gomphomacromia. It does, in fact, very neatly bridge 
the gulf between the two tribes Synthe7)hini and Idocordnliini^ 
thus suggesting the possibility of the origin of both these tribes 
from an ancestor not far removed in structure from the present 
genus. One might also be led to infer from this that the whole 
subfamily Cordulivim was originally either of Australian m‘ 
Antarctic origin, an origin which would accord very well with 
its present remarkable distribution. ^ 



Text-fig. 4. 

Wings of Syafhtmiopsia gomphmmcromioides, u.g, et sp., <J. 
(Hindwing, 25 mm.). 


4. Synth KMiopsis gomphomacromioidks, n.sp. 

(Plate xxiii., figs.7-8; Text-figs.4-5). 

Total lengthy 41* abdomen^ ZO] 26; Kindwing,^ 25mm. 

Wings mostly hyaline, venation black; base of costa of all 
four wings with a conspicuous cream-coloured spot. Bases of 
wings heavily marked with an irregular black patch, extending 
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2- 3 mm. into subcostal space, very little into median space, but 
further again into submedian space and down into anal triangle 
of hind wing. Nodus with a black patch. Usually a very small 
spot of black on Sc in hindwing, about half-way between base 
and nodus, Antmodals 7-9 in forewing, usually 6 in hindwing, 
all complete, but the corresponding parts in costal and subcostal 
spaces not always coterminous. Postnodah usually 7 in fore¬ 
wing, 7-9 in hind wing, first three incomplete. Ptpvostigma 1*8 
in forewing, 2 mm. in hindwing, black. 

Head: eyes just touching, dark brown, orbits pale yellow 
beneath. Vertex black; occipital tubercle blackish above, yellow 
posteriorly, hairy. Frons black, with two large pale yellow spots 
above, separated by the median depression; these spots extend 
over on to the anterior part of the frons, the rest of which is 
dark metallic purplish. Clypeus and lahrum blackish, touched 
with brown in the middle: labium black. 

Thorax black, with very long greyish hairs dorsally; a pair 
of conspicuous pale yellow antehumeral spots placed well forward. 
On each side is a large crescentic marking, also a large oval spot 
close to base of abdomen, both cream-coloured. Wotum black, 
scuta yellowish. Leys black, except trochanters, which are 
brown basally and cream-coloured apically; tibial keel narrow 
but long, half as long as tibiae on forelegs, longer still on the 
others. 

Abdomen: 1-2 widened, 3 narrowed, rest narrowly corduli- 
form, as in Synthemis, Colour black, marked with lemon-yellow 
as follows:—2, a pair of small dorsal spots and yellow on auricles; 

3- 7, a pair of rounded dorsal spots placed nearer to base than to 
apex; 8, two very large confluent spots, occupying almost the 
whole of the basal three-fifths of the segment; 9, two medium 
basal spots, well-rounded, close together. On either side of 3-8, 
a basal lateral spot. 

Appendages: superior 1 *8mm., black, curved near bases, 
tips well-pointed; each carries a sharp tooth or spine beneath; 
inferior 1*2 mm., wide, upcurved, tip truncated; dark brown. 
(Plate xxiii., figs. 7-8). 
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5 . Total length, 43; abdomen, 31; forewing, 38*5; hindwing, 
37*5 mm. Very similar to (J, but differing as follows:— 

Wings broader, anal loop of hind wing larger, with 7 or more 
cells ; pterostigma of hind wing 2*5 mm. Black markings on 

wings much larger and more con¬ 
spicuous; hind wing with two black 
spots on Sc between base and 
nodus. Ahdomm subcylindrical, 
broader, except 9-10, which are 
narrowed. Markings much as in 
male, but those of seg. 7 very 
small; 8 , with two veiy small 
spots only; 9-10, black, very small, 
Text-fig.5-* seated upon 8 in the manner shown 

in Text-fig. 5. t Ovipositor as described in generic definition, 
black. Appendojges 0*5 mm., straight, black. (Text-fig.5). 

Types in Ooll. Tillyard (Cradle Mt., N.W. Tasmania, taken 
in cop., January 18th, 1917). 

Hab, —Small swamps on the watersheds around Cradle Mount¬ 
ain, altitude 4,000 feet. X Only seen in two localities, from which 
about forty specimens were taken; of these, all but six were 
males. Mr, G. H. Hardy, of the Tasmanian Museum, also cap¬ 
tured a single male at Flowerdale Creek, near Wynyard, Tas., in 
January, 1916. This male is slightly larger and more heavily 
marked than the Cradle Mountain series. 

The insect flies fairly rapidly over the swamps, frequently 
settling on the reed-stems. Owing to its rich black and lemon- 


* End of abdomen of SyrUhemiopm gomphomacromioides, n.g. et sp.. 9 : 
a, lateral view; b, dorsal view; (x 10); hr, bristles; c, anal appendages; 
pa^ anterior processes of ovipositor; pm, median processes of ovipositor; 
8-10, abdominal segments. 

t In some other females captured, the position of segs. 9-10 was not 
quite so abnormal. 

X The first specimen of this insect taken was captured at Cradle Mount¬ 
ain by Professor T. T. Flynn, of Hobart, in December, 1915. When it 
came into my possession in June, 1916, it was badly crushed. It was this 
discovery that led me to visit the locality. 
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yellow colouring, it much resembles a small Synthemis regina 
Selys. Along the small rivulets close by, the very similar dragon¬ 
fly, Synthemis tasmanica Tillyard, was on the wing much more 
abundantly. This latter species also frequently intruded upon 
the domain of Synthemiopsisj and sometimes the latter would 
make short excursions along the rivulets. S. tasmanica was, 
however, easily distinguished by its duller colouration, which is 
dark brown, with ochreous-yellow markings. 

A search was made for the larva of this species. Seeing a 
newly-emerged specimen fly off from the side of a small rivulet 
close to the swamp, a search amongst the reed-stems resulted in 
the discovery of a fresh larval skin; the next day, another imago 
was found transforming, and the exuviae secured. For compari¬ 
son, the exuviae of Synthemis tasmanica were secured. These 
latter closely resemble those of S. eustalacta Burm. The exuviaj 
of Synthcmiopsis ate closely similar to those of S. tasmanica, but 
may be at once distinguished by their more slender build, more 
prominent eyes, and more projecting frontal shelf. The wing- 
sheaths are divergent, and the whole body hairy, as in all larvae 
of Synthemini-, while the teeth of the lateral lobes of the labium 
are <^f about the same size and number as in S, eustalacta. The 
whole larva strongly resembles that of Cordnlpgaste^\ though of 
course considerably smaller. 

Tribe Cordulephyini. 

Genus Cordulephya Selys. 

5. CoRDULEPHYA DIVERGENS, n.sp. 

(Plate xxiii., figs.9-10; Text-fig.6). 

Total length, 31*5; abdomen, 27*5; fore^mng, 24‘5; hindwing, 
23 mm. 

Closely related to C. pygmcea Selys, from which it differs as 
follows:— 

Wings : antenodals 9-10 in forewing, 8 in hind wing. Post- 
nodals 6-7 in both wings. Pterostigma short, thick, black, 1*4 
in forewing, 1*7 mm. in hind wing. 



468 


DRAGONFLIES FROM AUSTRALIA AND TASMANIA, 


General body-colouration duller; frons and face with scarcely 
any metallic purplish colouring. 

Abdomen very slender, cylindrical. Segs. 1-2, ochreous, 
with a touch of black apically; 3-7, with the basal half ochreous, 
the apical half black; 8, black, with ochreous base; 9-10, black. 

Appendages very different from those of C, 

Supmo 7 ' 1*2 min., black, diverging, tips dabbed; each appendage 
cart*ies a small inferior tooth about half-way; inferior' 0*8 niin,, 
subtriangular, dark brown, tip upcnrved and fairly pointed. 
(Plate xxiii., figs. 9-10). 



Text-fig. 6. 

Wings of Gordidtphya divtrgma, n.sp., (Hindwing 23 mm.). 


length, 31*5; abdomen, forewing, 27; hindwing, 
26 mm. Closely resembles the male. Pterostigma very thick in 
forewing. Abdomm slender (much slenderer than in 9 of C\ 
pygmcm), cylindrical, the ochreous markings more definite than 
in Vcdvula vulvoe almost obsolete. Appendages 0*4 mm., 
black, bluntly pointed. 

Types, ^ 9 , in Coll. Tillyard. (Hornsby, N.S.W., taken in 
cop,, resting upon a tree-trunk. May 8 th, 1916). 

Hah. —Upper end of Old Mads Valley, Hornsby. Eight 
raales and two females were taken during May, 1916. The 
species was looked for again in 1917, but without success. The 
much commoner C. pygmcea Selys, occurs with it, but is nearly 
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over by the time this species comes out. It is the latest dragon- 
ily to emerge in the season, as far as I know; and, to this fact, 
may be attributed its non-discovery before last year, since it is 
seldom that one goes looking for Odonata so late in the year. 

This species, like the others of the genus, is very fond of 
settling on tree-trunks in the sunshine. Unlike (7. pygmcpa, it 
does not quite close its wings over its back, but usually holds 
them apart at an angle of 10“ or so. Owing to its slender body, 
it looks exactly like a Zygopterid Dragonfly. This led to its 
discovery; for I netted it because I thought it was a new Zygop- 
terid, whereas if I had thought it was C. pygmcea^ I should pro¬ 
bably have left it alone. 

Three species of the interesting genus Cordulephya are now 
known and may be separated as follows :— 

^Bright yellow and black colouration; superior appendages 

of $ not divergent . . 1. 

Duller ochreous and black colouration; superior appendages 
of (J distinctly divergent .n.sp. 

{ Small species; superior appendages of $ straight C. pyynvHi Selys. 
Larger species; superior appendages of $ convergent ... 

. . G, Montana Tillyard. 

Suborder ZYGOPTERA, 

Family LESTID^. 

Subfamily SYNLESTIN.E. 

Genus Synlestbs Selys. 

Amongst the numerous specimens in my collection, from many 
localities, which belong to the genus Synlestes, I find a very great 
diversity in size, structure, and colouration. Only two species 
have so far been described, viz., S. weyerd Selys, and S, odbicauda 
Tillyard. The latter is a very distinct species, which can be 
recognised at once, without the slightest difficulty. The former 
is, however, somewhat of a puzzle, so that it would be advisable, 
at the very start, to state the difficulties surrounding it, and to 
attempt a solution of them. 

Unfortunately, de Selys originally described S. weyerd from a 
broken female only. This specimen was labelled “Port Denison, 
34 
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Queensland,” and was described in 1868. In 1886, de Selys 
added, under the same name, the descriptions of two complete 
males, one from Sydney and another from Queensland. Now the 
large, common species, so conspicuous for its brilliant metallic 
green colouring, which at present passes in all collections as S, 
weyersif is found very abundantly in many localities in Victoria 
and New South Wales, but never, so far as I know, in Queensland. 
In the latter State, two smaller, much rarer, and much less con¬ 
spicuous species occur, which closely resemble the Southern form 
in general colouring, but can at once be distinguished from it on 
good morphological grounds. Further, one of these species ex¬ 
tends southwards down the coastline, and can be taken in the 
Sydney district, though much more rarely than the commoner 
and larger species. 

We have, therefore, three possibilities:— 

(1) The three specimens described by de Selys may all belong 
to one species, and the locality-labels may all be correct. In 
that case, one would naturally expect that species to be the one 
that occurs in Queensland and also extends down the coastline 
to Sydney. 

(2) The three specimens may all belong to one species, but the 
locality-labels may not all be correct. (Wrong locality-labels are 
not unknown in the case of specimens sent from Australia in 
early days, e.g,, the tropical Hydrohasileus hrmistylus was sent 
home labelled both “Melbourne” and “Sydney,” though it does 
not occur within hundreds of miles of either locality). Under 
such a supposition, one would admit the probability of the three 
specimens belonging to the common large Southerti species. 

(3) The three specimens may not all belong to the same species, 
even though de Selys considered them to be so. 

As the original type-female, in the de Selys Collection at 
Brussels, cannot now be studied, we have to fall back upon de 
Selys’ description, and try to find in it evidence as to which form 
is really the original S. weyersi of de Selys. There are three 
points in this description which seem to me to point definitely to 
the fact that de Selys’ original female belonged to the common 
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Southern form, in «pite of its Queensland label. These are (a) 
the colour of the prothorax, metallic green with the margins and 
the rounded posterior lobe yellow, (b) the colour of the ptero- 
stigma, yellowish, surrounded by thick black veins, and (c) the 
yellow colour of the ‘‘deuxieme article’' of the anteniiie (the 
actual joint that is yellow is the scape, but de fcjelys’ measure¬ 
ments show that he mistook the scape for the second joint, or 
pedicel, owing to the swollen base of insertion appearing like a 
true joint). All these three characters are distinctive of the 
common ^Southern form. On the other hand, all the specimens 
that I have seen from Queensland have the prothorax almost 
entirely yellow, the pterostigma black, and the scape of the 
anteniiie also black. 

The two males described by de Selys in 1886 clearly belong to 
the common Southern form, as both the measurements and the 
description of the appendages testify. 

Thus Ave have to conclude that possibility (2) above is the 
correct solution of this difficult problem. The key to the species 
here given, and the naming of the new species described here, are 
both based on that supposition being correct. 

Key to the Species of the Cxeuus 
' 6 with superior appendages strongly forcipate, blackish; 

9 with seg. 10 and appendages dark (either metallic 
^ green or black) . 1. 

6 with superior appendages elongated, creamy-white; 9 
^ with seg. 10 and appendages creamy-white. /S'. aJbicauda Tillyard. 

' Very slender forms (hindwing about 27 mm.), with very 


( narrow wings and short black pterostigma. 2. 

Larger species (hindwing about 32 mm.), not so slender, 
with more densely-veined wings and longer yellowish 
or brownish pterostigma .. 3. 


^8uperior appendages of 6 with a prominent inner tooth at 
about one-fourth of the length from ^the apex; abdo¬ 
men 0*6 mm. wide in middle; greatest width of fore- 
2, - wing 4*5 mm . /S'. n.sp. 

Superior appendages of 6 without a prominent inner tpotli 
towards apex; abdomen only 0*4 mm. wide in middle; 
greatest width of forewing only 4 mm./S. tropicm, ii.sp. 
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3. ^ 


'Colour brilliant metallic scape of antenna yellow.,. 

. H. wei/erd imjtm iSelyb. 

Colour black or bronze-black; scape of antenna black. 

.N. tmyersi wy/mmw, n.subsp. 



Text-fig. 7. 

Forewingsof Synleates weyem tceyersl Selys, (J, (32mm.), (above); and 
JS'yidestea aelysi, n.sp., (28 mm.), (below). 


8ynlestes weyersi Selys. (Plate xxiii., fig. 11; Text-figs.7, Sri'.). 

This very common but beautiful species occurs throughout 
Victoria, and in many parts of New Houth Wales; in particular, 
the Blue Mountains, the Southern Highlands, the Horrigo 
Plateau, and the New England district, ranging up to 5,000 feet 
at Elxjr. Average measurements*, total length, (J 60, $ 53; ab¬ 
domen, (5 $ ^3; forewing, $ 32, § 35; hindwing, ^ 31, $ 34 

mpi. The wing-venation is shown in Text-fig.7 (upper tiguie), 
the appendages of the male in Plate xxiii., fig. 11. 


fSa. Synlestes weyersi nigrescens, n.subsp. (Text-fig.8(^). 

Size about the same as, or a little smaller than, the type-form, 
the wings distinctly more pointed at the tips. PterodiyDta 
shorter and narrower than in type-form, iu $ 1*8 mm., covering 
3-4 cellules (r/. Text-figs. Sa and 86); usually darker tliau in 
type-form. 

Head: eyes black; epicranimn, from, dypms, and lahrum 
nearly black, with deep metallic green reflections; antenme black, 
with no yellow on basal segment; geum and labium pale yellow. 

Thorax dull blackish. Frothoraac with a fine yellow line on 





BY R. J. TILLYARB. 


473 


posterior border, ^ynthorax with a pale yellow lateral stripe on 
each side of- me>sothorax, close to suture, which carries a black 
band; sides of inetathorax pale yellow. Leys black, except coxie 
and trochanters, which are pale yellow. 

Abdomen blackish, sides of 1-2 pale yellow; 3-6 with a pair 
of sn^all basal lateral yellow spots. ^ 

Appendages closely similar to those of type-form. Superior 
appendages of male with a large inner tooth close to base, two 
small teeth on inner border at about half-way, followed by very 
fine denticulation of the inner border for a short distance; tips 
well rounded. 

Types, (J2, in Coll. Tillyard (Lily Vale, Feb. 11th, 1911). 

Hah. —Heathcote, Waterfall, and Lily Vale, Illawarra Line, 
New South Wales. l)eceml)er to March. Not uncommon. 

This subspecies is at once strikingly distinguished from the 
type-form by its dull colouration; but it does not differ from it 
morphologically sufficiently to warrant its elevation to full specific 
rank. 



Pterostigma of a, SyrUestes trtyern \reyersi Kelys, $; S. wtytrd riigres- 
ceuSy n.subsp., f, selysi, n.sp, S; d, S. tropicus, n.sp., (J; (6). 

7. Bynlestes selysi, h.sp. (Plate xxiiL, fig.l2; Text-figs. 7-8). 

(J. Ihtal length, 58*5; abdomen, forewhiy, 28; hindmng, 
27 mini 

Wings with 15-16 postuodals; pt&rostiyma 1*5 mm. in fore¬ 
wing, black, covering only two cells (Text-fig.8c). Gieatest width 
of forewing, 4*5 mm. 

Head: eyes dark green; vertex, frons, clypeus, and labrum 
brilliant metallic green; yenm and labium pale yellow; antennae 
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black, the basal joint very short, only about one-fifth as long as 
the very long and thin second joint. 

Thorax: prothorax dull yellow edged with dark brown; 
posterior border edged with lemon-yellow. Hynthorax brilliant 
metallic green above, also on sides of inesothorax; a pair of pale 
yellow humeral rays present; sides of metathorax lemon-yellow, 
with a rectangular patch of metallic green running forward for 
2*5 mm. beneath hind wing. JVotum dark green, with pale yellow 
spots on scuta. Legs with the coxye, trochanters, and bases of 
femora in fore and middle legs pale yellow; the rest of the femora, 
the tibise of forelegs, and all the tarsi black; tibite of middle legs 
mostly brownish; hindlegs all black, except the dark brown tibite. 

Abdomen very slender, 1-2 and 8-10 slightly widened; 
width at segs. 5-6 only 0*6 mm. Colour metallic green, pale 
yellow on sides, especially on 1-2. 

Appendages: superior 1*4 mm., black, forcipate, shaped 
as shown in Plate xxiii., fig.l2; each appendage canies a large 
inner basal tooth, a second tooth ventrally placed at about half¬ 
way (not visible in figure), and a third large tooth on inner 
margin, at about one-foui*th of the way from the tip. (Contrast 
the same appendages in S- weyersi, Plate xxiii., fig.l 1). h}ferior 
veiy short, blunt, rounded. 

$. Total lengthy 51*5; abdomen^ forewing^ 31*5; hiudwing^ 

30 mm. Closely resembles the male, from which it difiers oj}ly 
in the shorter and thicker abdomen, and the longer and slightly 
wider wings, with slightly larger pterostigma. Begs 8-9 of ab¬ 
domen much swollen, 10 very small and narrow; appendages 0*3 
mm., pointed. 

Difiers from S. weyersi Selys, by its much slenderer build, 
smaller size, narrower wings, with leaving Mi nearly half-way 
between nodus and pterostigma, the latter structure being black, 
and much shorter than in S, weyersi] anteimaj without any yellow 
on the basal joint, which also is smaller than in weyersi] 
superior appendages of male differently 5|haped from those of aV. 
weyersi. 

Types in Coll. Tillyard (Hornsby, March 31st, 1917). 
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Hah ,—Hornsby and Ourimbah, ^7,S.W.; Mount Tambourine, 
S. Queensland; rare. February to April. Probably it would be 
found all up the Eastern Coast, if searched for. Its late appear¬ 
ance in the season is in marked contrast with the habit of S. 
nmjersi^ which can be found at the end of October, and seldom 
lasts until the end of January. Thus, even if the two species 
were to be found in the same locality, there would be practically 
no chance of their intercrossing. 

8. Sv-NLESTES TROPICUS, n.sp. (Text-figs.8c?, 9). 

This species differs from S. selysi in its excessively slender 
build, its very narrow wings, very short 
black pterostigma (Text-fig. 8d), and in the 
different form of the superior appendages, 
which are slenderer, and lack the large inner 
tooth on the apical half (Text-fig.9). Abdo¬ 
men 51 mm. long, width at segs. 5-6 only 
0*4 mm. Forewiny 29 mm. long, greatest 
width only 4 mm. Pterostiyma of forewing 
1mm. long, covering only a little more than 
one cellule; jet black. J. Not known. 

y P (Jj Cloll. Tlllyard (Kuranda, F. P. Dodd; December 
20th, 1912). 

Hah. —Kui*andaand Herberton, North Queensland. Only two 
males known, the second taken by Mr. F. P. Dodd, at Herberton, 
on October 22nd, 1910; not so mature as the type. 

Family AGRIONID^E. 

Subfamily MEGAPODAGRIONIN^. 

Genus Arciolbstes, Selys. 

9. Aroiolestbs chrysoides Tillyard. (Text-fig. 10, a, c). 

This species was originally described by me from a single male 
taken by Dr. A. J. Turner, at Montville, Blackall Ranges, Queens¬ 
land. In October, 1915, I visited the Blackall Ranges, staying 
at Maleny, some twelve miles south of Montville. The district 

* Appendages of Synlestes tropicus^ n*sp-> <?; (x 1^)* Compare Plate 
xxiii., figs. 11, 12. 
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is highly cultivated, and very little of the rich scrub is now left. 
The lovely Argiolestes chi^soides was found in only one locality, 
where a patch of scrub, about one square mile in area, had been 
left by an owner desirous of obtaining a higher price for it in the 
future. Tlirough this scrub, a beautiful little stream meandered. 
A. ehrysoides was practically confined to the small glade formed 
by the approach of the track through the scrub to this stream on 
either side—the only place in the scrub where there was any 
clear sunlight. By working this glade every day, T obtained, in 
the course of about a fortnight, nearly twenty males and ten 
females of this rare species. T am now able to offer a description 
of the female, which differs very markedly from the male in its 
colour-pattern:— 

Tot€d. Ungth, 41,* abdomen^ 32; foretving^ 30; hindwing, 29mm. 

Wings much longer than in male; ^^ostnodals 22-23 in forewing, 
20-21 in hindwing; pterostigma black, 1*3 mm. in foresving. 

Colour-pattern very different from that of male, and more re¬ 
sembling that of the female of A. amabilis Foerster. When 
mature, the groundcolour is velvety-black, with deep purplish 
reflections on the abdomen; the markings are a rich red, the 
pattern being that shown in Text-fig. 10c; all the rest of the ab¬ 
domen not shown in this figure is black. 

For comparison, I have figured also the colour-pattern of the 
male (Text-fig. 10a), and those of the male and female of A, 
amabilis (106 and lOcf respectively). It will at once be seen that 
the sexes differ much more markedly in A. chrysoides than they 
do in .4, amabilis. 

Types in Coll. Tillyard taken by Di\ A. J. Turner, at 
Montville, October 6th, 1912; Q taken by myself at Maleny, Oc¬ 
tober 12 th, 1915). 

Hah ,—Blackall Eanges, Queensland. October, Very rare. 

The changes in colouration in this species from emergence to 
maturity are very remarkable. At emergence, all the parts 
destined ultimately to become red are pure white in the male, 
while, in the female, they are white with slight blackish cloudiness 
encroaching from the black groundcolour on to the sides of the 
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white area. This white colour deepens very slowly, becoming 
first of all cream-coloured, then lemon-yellow, then a rich golden 
(the stage at which the type-male was described), and finally a 
rich orange-red in the male. Tlie female darkens further to a 
deep red. These changes take about six days to accomplish. In 
A. amahilis^ the parts destined to become red are at first a dirty 
white, soon becoming straw-colour, then ochreous, then dull 
orange, and finally brick-red in both sexes. The changes in this 
species are accomplished in three days or less, as I observed on 
Mount Tambourine in October, 1915, a week after my visit to 
Maleny. 



Text-fig. 10. 

Colour-scheme of head, thorax, and first three abdominal segments in 
ArgiolefiUs chryaoideB Tillyardj (a, male; c, female);and in^. aTimMis 
Forster; (6, male; d, female). The black represents black or deep 
metallic purple, the white either red or orange-red, in the mature 
insect. 

Subfamily AGRIONINiE. 

Genus A g r i o n Selys et auct. 

10. Agriok brisbanense, n.sp. (Plate xxiii., figs. 13-14). 
(unique). Total length, 31*5; abdomen, 2b] foi^ewing, 18*5; 
hindwing, 17*5 mm. 


35 
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Head very hairy. Byes bluish-grey; epieranium black, with 
large blue postocular spots; frons pale blue; postclypeus black; 
anteclypeus and lahrum blue; lahium pale yellowish-brown. 

Thorax hairy. Frothorax black, sides and posterior rim 
brownish, Synthorax black above, with a pair of straight, moder¬ 
ately broad, bluish-green, antehuraeral bands; sides pale bluish- 
green, shading to whitish below, with black markings in sutures. 
Legs short, dull black above, pale brown beneath. 

Abdomen slender, cylindrical, 1-2 and 8-10 slightly en¬ 
larged. Colour: 1, black, with two round brownish lateral spots; 
2, basal half blue, rest black, with a clepsydrate brown dorsal 
mark; 3-5, blue, except apical fifth, which is black; 6, all black; 
7, basal fourth and apical fifth black, rest blue; 8, basal two- 
thirds blue, apical third black; 9, basally blue, the apical suture 
and two large lateral blotches, occupying about half the segment, 
black; 10, black, with a large blue dorsal patch. 

Appendages shaped as shown in Plate xxiii., figs. 13-14; 
superiors 0*3 mm., inferwrs very minute; colour black, with pale 
brownish hairs. 

Type, (J, in Coll. Tillyard. (Brisbane, a unique specimen, 
taken by myself on Kedron Brook, January 22nd, 1913). 

Hob, —Brisbane, Q. It flies in company with Pseudagrimi 
mistrcUasice, which it resembles closely in colour, though not quite 
so brilliant; the differences in shape and length of abdomen are 
considerable. 

Two species are now known from Australia (viz., Agrion lyelli 
Tillyard, from Tasmania and Yictoria, and A, hrishcmense^ 
which appear to me to belong to the Palsearctic genus Agrion, 
with which they agree in their venation, general facies, and 
colouration. The only difference seems to be the form of the 
appendages, which are intermediate between the bifid type found 
in European species of Agrion, and the simpler form exhibited 
in the Australian genus Austroagrion. I cannot at present see 
my way to placing these two Australian species in a new genus; 
so that, as they stand, they present somewhat of an anomaly in 
zoogeographical distribution for this well-known genus. 
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Agrion hrishanmse differs from its near ally, A. lyell% by its 
larger size, greater hairiness of head and thorax, broader and 
more regular blue antehumeral bands on thorax, slightly less 
blue abdomen, and somewhat differently shaped appendages. 


EXPLANATION OF PLATE XXIII. 

Fig. 1 .—ArchipAtalia aurmOata^ n.g. et sp., appendages, dorsal view; 

(xU). 

]7ig.2 ,—ATchipetalia anricidata, n.g. et sp., appendages, lateral view; 
(xll). 

Fig. 3.— TfhpN&hia fryon% n.sp., appendages, dorsal view; (x7). 

Fig.4 .—Tehphhhia trymii, n.sp., appendages, lateral view; ( x7). 

Fig.5.— Austrocesch7ia Jm'dyiy n.sp., appendages, dorsal view; (x7). 

Fig,6 .—Austroceachim hardyi^ n.sp., <J, appendages, lateral view; ( x7). 

j'ig.7 .—Synthemiopais gomphomacromioides^ n.g. et sp., (?, appendages, 
dorsal view; (xll). 

Tig.S.-^Synthemiopsia gomphomacromididea, n.g. et sp., <?, appendages, 
lateral view; (xll). 

Fig. 9.— Qord'idephya divergena, n.sp., <?, appendages, dorsal view; (xll). 

Fig. 10.— Go7'd7dephyadwerge7i8fn,Bp.,^f appendages, lateral view; (xll). 

Fig. 11. —flynleates weyerai weyerai Selys, (J, appendages, dorsal view; 
(X 14). 

Fig.r2.~-N2/nZe5i5e/? adyai, n.sp., cj, appendages, dorsal view; (x 14). 

Fig. 13 .—Agrion hriahanenae^ n.sp., (J, appendages, dorsal view; ( x34). 

Fig. 14,—Agrion hriahanenae, n.sp., $, appendages, lateral view; (x34). 
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THE SILURIAK TRILOBITES OF NEW SOUTH WALES, 
WITH REFERENCES TO THOSE OF OTHER 
PARTS OP AUSTRALIA. 

Part vi. —The Calymbneidjb, Chsiruridm, HarpbidjE, 
Bronteidje, etc., with an Appendix. 

By R. Etheridge, Junr., Director and Curator op the 

Australian Museum, and John Mitchell, late principal 

OF THE Newcastle Technical College. 

(Plates xxiv.-xxvii.) 

Genus Calymene A. Brorigniart, 1822. 

(Hist. Nat. Crust. Foss., 1822, p.22). 

History .is to be regretted that JVIr. J. W. Salter, whose 
masterly descriptions of British Trilobites have been of such 
assistance to us, did not live to describe the New South Wales 
species submitted to him by the Rev. W. B. Clarke; it is more 
than possible that some of his MS. names would fit several of the 
trilobites described by us. 

Oalymene was first reported as an Australian fossil by Dr, A, 
R. C. Selwyn, from Simmonds* Bridge, Upper Yarra, and Duck 
Creek, near Melbourne;* and was followed by Salter, who named 
one of Clarke's specimens €. Macleayi, from somewhere in the 
“ Southern Districts."t It would appear that one or more of the 
Victorian specimens was named C, tuherculata by McCoy, J but, 
as no author's name is attached, it is impossible to say whether 
this was a MS. name of McCoy's, or intended for 0, tuberculosa 
Salter, a well known species of the Wenlock Series. Next in 
order, we again meet with our friend De Koninck, who reported 

* Selwyn, Quart. Journ. Geol. Soo,, xiv., 1858, p.538. 
t Clarke, S. Goldfields N. S, Wales, 1860, p.286. 

^ Smyth, Geol,. Survey Viet., Progress Kept,, 1874, p.34. 
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the occurrence of the cosmopolitan C. hlumenbachii at Yarra- 
lumla. A remarkably fine example referred to this same genus 
was figured by Mr, Jenkins from the Hume beds.* He termed 
it Calymene duplicata, and gave inches long as the size. In 
1886, Mitchell recorded the occurrence of Calymene from Bown- 
ing.t In 1900, R. Etheridge described portions oE two cephalons 
from Cooper’s Creek, Walhalla, of doubtful identity.J C\ hlu^ 
menhachii is stated by F. Chapman to occur in the Upper Yarra 
beds, and also a species which he suggested to be (7. tuberculata 
Salter.g Lastly, the same author described a Calymene as C. 
angustior from Ruddock’s Quarry, near Lilydale, Victoria. || 

Calymene australis, sp.nov. 

(Plate xxiv., figs.1'7 and 9; Plate xxvii., fig.l). 

Complete form ovoid. 

Sp. Chars. — Cephalon sub-semielliptical, moderately infiated, 
strongly granulated; average proportion of length to width approx¬ 
imately 17 :40; glabella large, bell-shaped, inflated moderately, 
arched transversely, with a gentle slope anteriorly to the deep and 
wide furrow separating it from the highly thickened labrum or 
front margin, four pairs of glabella-furrows present, the anterior 
pair only faintly visible on the upper surface, but deeply indenting 
the sides and the axial furrows and thus forming a bar or ridge 
between the front angles of the glabella and the fixed cheeks, 
third and fourth pairs of lobes completely circumscribed, but cir¬ 
cumscribing furrows shallow above; neck-furrow shallow medially 
but deep behind the basal glabella-lobes, its extension across the 
fixed cheek wide and shallow; neck-ring strongly arched, wide, 
extensions across the free cheeks proximally very narrow but 

* Jenkins, Proo. Linn. 8oo, N. S. Wales, iii., Pt. i., 1878, pp.24,27, 32, 
PL vi., fig.4. 

t Mitchell, Proo. Linn. doc. N. 8. Wales, i. (2nd der.), Pt, 4, 1886, 
pp.1199 and 1203. 

t Ktheridge, Geol. durvey Viet., Monthly Progress Beport, No. 11, 
1900, p.23. 

§ Chapman, Report Austr. Assoc. Adv. Sci., xiv., 1913, p.228. 

11 Chapman, Proc. Roy. doc. Viet., xxviii. (N.d.), Pt. 1, 1915, pp, 165-6, 
PL XV., figs. 8, 9, 10, and 11. 
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thickening distally; axial furrows deep and distinct; fixed cheeks 
large, tumid, steeply sloping into the axial furrows, highest at 
the eye-lobes, always less elevated than the glabella; free cheeks 
large, high, borders strongly thickened, corresponding with the 
limb; marginal furrows shallow and wide, continuous with the 
frontal and posterior furrows; eyes placed well outward from 
the axial grooves; facial sutures straight anteriorly, posteriorly 
for the first half straight outwardly and thence obliquely to 
the lateral margin in front \>i the very rounded and rather 
^ depressed genal angles. 

Thorax subrectangular, rather strongly inflated, surface ap¬ 
parently granulate, length much less than the width in mature 
specimens, and apparently about equal to twice the length of 
eephalon: axis slightly less wide than the pleural lobes, strongly 
arched, most strongly elevated towards the pygidium; bases of 
each ring strongly tuberculate; pleural lobes of the usual Oaly- 
mene-type, axial groove distinct. 

Pygidium sub-semicircular or widely triangular when normal, 
highly inflated, with a general tendency to droop, strongly gran¬ 
ulated, with centrally a distinct arch in the posterior margin; 
axis very strongly arched and prominent anteriorly, and dimin¬ 
ishing rapidly in these features terminally; annulations five in 
number, vvith a semicircular terminal piece (which is separated 
from the steeply bent-down, smooth, boss-like end by a low, 
semicircular fillet) in all specimens, which have come under our 
notice, up to three inches in length; some pygidia of the species 
which exceed this length show seven or more annulations; pleurae 
similar in character to those of thorax, and divided into five 
segments, each succeeding one, from the front, becoming very 
slightly more backwardly directed, until the last is reached, and 
this one abruptly becomes parallel with the axial groove, making 
the medial furrows of the fifth pair of pleurae unusually wide, as 
they are in G. blumenbachii.* 

Obs.--For some years past, we have looked upon the Bowning 
Valymene as the widely distributed C. blumenbachii, but, after a 
critical examination of many specimens, and careful study and 

Tins description has been made from noii-testiferous specimens. 
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appreciation of the characters used by Salter to distinguish C. 
hlumenbachii from other forms, we are forced to change our views 
and conclude that the Bowning species, though it has some char¬ 
acters similar, is specifically different. Again, by a study of 
Salter’s description and figures of G. tuberculosa, we were im¬ 
pressed with the similarity between the Bowning species and 
this one, but failed to reconcile their identity. We had revealed 
to us, however, by our study of the characters of these two 
species, how fully the Bowning one possessed those of both, and, 
in addition, has a fourth pair of glabella-furrows The attached 
tabulation of the structural features of the three species will 
show the resemblances and differences. A study of this tabula¬ 
tion will establish the separation of our trilobite-form from the 
other two, but there is a Bohemian species with which our 
species must be compared, viz., Gcdymene incerta Barr.,* which 
shows four pairs of glabella-furrows, and, in this important 
feature, agrees with our form. The distance of the eyes from the 
axial grooves, the highly thickened (pig-snouted) frontal margin 
are common to the two forms; but in (7. incerta Barr., the latter 
is said to be straight in front, and continuing along the free 
cheeks, becomes effaced at the genal angles. In our form, on 
tlie other hand, the thickened border continues along the free 
cheeks and round the genal angles, joining with the thickened 
posterior borders of the fixed cheeks, and is always gently 
curved or segmental in front. The proportion of length to width 
is said by Barrande to vary much in his species, but, in our form, 
these proportions are fairly constant. 

Comparing the thoraces of the two forms*, we find, in 0, 
incerta^ that the axis reaches the maximum spread at the fourth 
ring; in ours, the neck-ring and the first five axial rings have 
practically the same spread or width. Again, in (7. inc&t'ta, the 
axis is wider than the pleural lobes; in ours, on the other hand, 
the ^txis is a little narrower than the pleural lobes. The axial 
rings have their bases very nodular, but this feature in C, 
incerta is inconspicuous. The rings of the axis in both agree in 


Barrande, Syst. Sil. BohSme, PI. 19, figs. 30, 31, 
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possessing the double curve referred to in Barrande’s description 
of C. incerta, and this seems to us to be a feature present in 
other species of Calyvmne. The pleurae in Barrande^s species are 
represented as depressed towards the axis and rising towards the 
fulcra*, and then dipping at right angles; the pleurae in our form 
slope gently from the axial grooves towards the fulcra, and 
then turn downwards at an angle much greater than a i,’ight 
angle. The axis of the pygidium of (7. incerta is represented to 
be nearly as wide as the pleurae, and reaches nearly to the edge 
of the border. In our form, the pleural lobes of the pygidium 
are much wider than the axis, and the axis terminates much 
short of the edge of the margin. Centrally, under the terminal 
piece of the pygidial axis, there is, in ours, a distinct arch. In 
other respects, the two pygidia agree. Finally, it seems to us 
that, in our form, we have a species possessing a cephalon in 
which are blended the characteristic features of C. tubnrcnlosa 
and G. incerta^ the thorax of (7. tuberculosa^ and a pygidium re¬ 
sembling that of 0, hlutnenhmhii and C. incerta. We have, 
therefore, reluctantly been unable to place it with either of 
those species. 

It was only after the above description, etc., of G. australis 
was completed by us, that we became aware of Mr, Ohaprnan’s 
paper on Victorian Fossils, Part xviii., in which occurs his de¬ 
scription of G, anyustior. With this species, we have now to 
compare the Bowning form. As we have shown in the case of 
G. australis, Mr. Chapman points out that his species resembles 
(7. tuberculosa Dalm., and G, blumeuhachii Brongniart, and, 
therefore, possesses features represented in the Bowning form. 
It would not have surprised us to have found our species iden¬ 
tical with Chapman’s (7. angustior] but, judging from description 
and illustrations of it, we must claim for ours separate specific 
rank. Mr. Chapman depends mainly on the relative narrowness 
of the form in his species, and particularly of the glabella, for 
its separation from C tuberculosa and G niagaremis. It is 
questionable whether a mere difference of form of this kind is a 
sufficient basis for the erection of species. Certainly another 
feature, the bifurcation of the distal ends of the pygi(iial ribs, is 
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another reason advanced; but this may be an accidental one. 
In our species, the sutures separating the pleural divisions of the 
pygidium always widen towards the thickened border; but the 
divisions never show free ends, nor do those sutures cross the 
margin. 

The chief difference between our species and anguatior is 
tlie presence, in the former, of a fourth lateral glabella-furrow; 
but if future inspection of better preserved specimens of the Vic¬ 
torian species, shows it to be possessed of four lateral glabella- 
furrows, our species will fail probably. The position of the eyes 
in each species agrees. There is also fairly close agreement in 
the dimensions of the two, as will be seen by the measurements 
of our fossil given below. 

Dimensions ,—The total length of the whole fossil, cephalon, 
thorax, and pygidium, and the width between the genal angles 
are respectively as follows, for three specimens, in mms. — NoJ : 
59, 16, 32, 10, 37, No.2 : 73, 18, 39,16, 40. No.3 : 54,16, 28, 
10, 38. The averages of the three are:—62, 16*6, 30, 12, and 
38*5. The dimensions are not greatly different from those given 
by Mr. Chapman for his species; but the proportionate length of 
the thoraces in ours seems to be, in every instance, greater 
relatively to the other parts than in his. The measurement of 
the specimen No.3 shows its length to be the same as the one 
Mr. Chapman has used to obtain his dimensions, and illustrates 
the discrepancies in the proportionate lengths of the parts. In 
referring to the relationship of our species to (7. vtbcertn^ we 
omitted to point out above the great difference there is between 
the glabellse of the two species. In our species, the length of 
the glabella is only a little less than its width between the basal 
or posterior lobes, measured from outside to outside; in (J, in- 
certa^ the width between these same lobes is very much greater 
than is the length of the glabella. - In the glabella of some of 
our specimens, these measurements are practically equal. 

Ccdymene australis may well be regarded as the typical and 
most characteristic trilobite of the Bowning Series. It persists 
from the Lower Trilobite bed td the top of the series; and it 
may be regarded as typifying the Upper Silurian Formation in 
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Loc, and Hot. —Parishes Bowning, Yass,“ and Dernngullen; 
Counties Harden, Murray, and King. Lower, Middle and Upper 
Trilobite beds, Bowning and Yass Series. 
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OaLYMBNE DUNI, S}7M0V, 

(Plate xxiv., fig.8; and Plate xxvii., fig 12). 

Obs, —Two specimens of Calymene^ among those which have 
come under review, exhibit one or two features so different from 
those noticed in the foregoing species, that we are compelled to 
treat them separately. They belong to the C. blumembachii-tyipe 
in possessing the five divisions in the pleurse of the tail, and the 
last being parallel with the axial groove. The axis has eight 
annulations, is very strongly arched, and the bases of annulation 
are not tuberoulated, the arching is apparently highest at the 
second and third rings and diminishes gradually posteriorly, the 
last ring is subtended by a subsemicircular piece succeeded by a 
less prominent area between it and the margin; the axial grooves 
are wide and shallow, and very distinctly separate the pleurae 
from the axis; the pleural divisions are traversed by very wide 
and moderately deep medial furrows, quite unlike the furrows of 
any species of Calyfnene known to us, reaching apparently to the 
border; the body of each pleura, formed by the junction of the 
divisions, is strong arfd rounded, without median sutures, though 
such sutures are quite noticeable between the thoracic somites, 
which would indicate a very complete anchylosis of the parts. 
This feature, again, is singular, as far as we are aware. One of 
the specimens shows, near the distal end of the third and fourth 
ridges, a bifurcation, or, more correctly, free ends. 

The pygidia above described represent very large individuals. 
The larger one has a length of 36 mm., and the other 27 mm.; 
one of the axial rings of the former has a length of 8 mm., which 
would give, for the thorax, a total length of 104 mm.; and, 
assuming the cephalon to have been half as long again as the 
pygidium, or 64 mm., the total length of the specimen, to which 
the larger pygidium belonged, must have had a length of 194 
mm., equal to 7| inches, far exceeding the length of any Calyvte^ie 
known to us. 

We have no hesitation in giving specific rank to this singular 
form. Named after Mr. W. S. Dun, Palaeontologist, Department 
of Mines, New South Wales. 

Loc, and Hot, —Goodradigbee River, near the Wee Jasper 
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Crossing (not in situ). Parish East Goodradigbee, County Cowley, 
or Parish West Goodradigbee, County Buccleuch ; and from 
“near Yass,” but probably from the black Cave Limestone, 
Cave Flat, Murrumbidgee, Parish Childowla, County Harden. 
Probably Upper Silurian. 

Genus Cheirurus Beyrich, 1845. 

(Ueber Bohraischen Trilobiten, 1845, Barrande). 

Section Crotalocephalus Salter, 1853. 

(Mem. GeoL Survey Gt. Brit., Dec. vii (ii.), 1853, p.lO), 

“Glabella broadest in front, with furrows continuous across. 
Body rings 11, nodular.” 

Crotalocephalus was proposed by Salter, in 1853, as a sub* 
genus, occurring in the Devonian and Upper Silurian. One 
British species (0, articulatus Munsterj occurs in the Devonian, 
and is about half the size of the Bowning form, with a much 
more rounded frontal lobe, and no dip in the centre of the an^ 
terior furrow. 

The Bowning fossil is clo.sely allied to 4)hree Upper Silurian 
species—O’, quenstedti Barr., 0. sternhergi Boeck, and C. gihhus 
Beyrich --in the divisions of the glabella, and to some extent in 
its outline. Of the three, it approaches nearest to C. quenstedti. 

The relation of the Bowning fossil to these really turns on the 
number of thoracic somites; C, quenstedti has 11, C. gibhus 9, 
and, in C, sternhergi^ the number is unknown. The Bowning 
species has eleven, and agi'ees in that with C. quenstedti. The 
pieurse are quite different from those of either of the above. 

History ,—The first intimation we possess of the occurrence 
of this genus in Australia, we owe to Dr. A. R. C. Selwyn, 
through specimens found by the Geological Purvey of Victoria 
at Keilor, near Melbourne, Yerring on the Upper Yarra, and at 
Woori-Yallock Creek junction with the Yarra River;* these 
were doubtless determined by Prof. F. McCoy. Mr. J. W, 
Salter included the genus in his list of “ Fossils of the Southern 
Districts” of New South Wales as C, murrayi.^ We do not 

* Selwyn, Quart. Joum. Geol. Soo., xiv., 1858, pp.537-8. 
t Clarke, S. Goldfields of N. S, Wales, 1860, p.286. 
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know what this fossil was, but possibly that now dealt with as 
CrotalocephaluB, At any rate, it was no doubt intended as a 
name in honour of Sir Terence Aubrey Murray, Speaker of the 
Legislative Assembly in 1860-61, and President of the Legis¬ 
lative Oouncil in 1862. 

Next on the scene, we have Prof* * * § L. G. de Koninck, who 
referred a pygidium from Tarralumla to Cheirurus itisignis 
Bey rich.* The nearly perfect cephalon, imperfect glabella, and 
thoracic fragment termed Cheirurm ioisignia, by Mr. C. Jenkins, 
from his Hume beds of the Yass River,t are in all probability 
referable to the form herein described as Crotalocephalus. Next 
in order, one of us (J. Mitchell) referred to the occurrence of 
Cheirurus in the Bowning beds.J In 1900, R. Etheridge figured 
a fragmentary glabella from Cooper^s Creek, Walhalla, Victoria/ 
after the type of Croialocephalus gibbus Barrande, thus indicat- 
.ingthe presence of this section of the genus in Australian rocks.§ 
In 1908, Mr, F. Chapman referred to two pygidia from the 
Silurian of Dolodrook River, North Gippsland.|| Again, in 1915, 
the same author recorded the presence of Cheirurus stembergi 
from Ruddock^s Quarry, near Lilydale, Victoria.H This concludes 
the history of Cheirurus in Australia, as far as known to us. 
The repeated reference to Cheirurus insignis is remarkable, 
because our New South V^ales Cheirurus is perfectly distinct 
from that species, and appertains to an entirely different section 
of the genus. It must be admitted, however, that some of our 
pygidia bear a strong resemblance to the pygidium of that species. 


* l)e Koninck, Foss. Pal. Nouv. Galles du Sud, Pt. i., 1876, p.48. 

t Jenkins, Proo. Linn. Soo. N. S. Wales, iii., Pt.8, 1878, p.217, PL 6, fig.8. 

$ Mitchell, Proo. Linn. Soc. N. S. Wales, L, (2nd ser.), 1886, p.ll99. 

§ Etheridge, Geol. Survey Viet., Monthly Progress Reports, No, 11, 
1900, p.23. 

II Chapman, Proc. Roy. Soe. Viet., xxi. (N.S.), 1908, p.269, 

IT Chapman, Proc. Roy. Soe. Viet., xxviii. (N.S.), 1915, pp. 167-8. Un¬ 
fortunately this paper of Mr. Chapman’s did not come under our notioe 
until after we had completed our paper. 



m 


SILURIAN TRILOBITES OF NEW SOUTH WALES, Tl., 


OrOTALOCEPHALUS SILVERDALBNSIS, sp.nOV. 

(Plate xxiv., fig. 10; Plate xxv., figs.1-3 and 9), 

Sp. Complete form straight-sided, ovate. 

Cephalon semicircular and only gently inflated, length a little 
less than half the width between the genal angles. Glabella 
subquadrate or subpyriforJn, large, finely granulate, very moder¬ 
ately tumid, highest centrally between the first and second pairs 
of lateral furrows; frontal lobe large, spindle-shaped or sub¬ 
elliptical, second and third pairs of lobes very openly V-shaped, 
continuous, basal pair circumscribed, but joined by a low ridge 
on which are four to six small tubercles; lateral furrows con-. 
tinuous, deep, wide, widely V-shaped; neck-furrow centrally 
wide and deep, more or less communicating with the third 
'lateral furrovrs, very narrow behind the basal glabella-lobes; 
neck-ring wide, strong, centrally arching anteriorly; axial grooves 
narrow but distinct; fixed cheeks, practically obsolete in front of. 
the eyes, being represented by a very narrow band on which the 
free cheeks rest, posteriorly large, subtrapezoidal, depressed, 
beautifully and coarsely punctated; posterior and lateral furrows 
very distinct; posterior borders strong; genal angles bearing 
short claw-like spines; eyes small, close to the axial grooves, and 
opposite the second glabella-lobes; facial sutures from the pos¬ 
terior angles of the eyes run straightly at angles of 75** to 80“ 
with the axial centre-line to the lateral margin, but, anteriorly, 
they follow the glabella-boundary to the frontal angles, thence 
inwards and pass out medially; free cheeks have not been found 
in position. 

Thorax quadrate or suboblong, of eleven somites, length about 
five-sixths of the width between the genal angles, width, in¬ 
clusive of the spines, equal to the distance between these same 
angles; depressed, whole surface finely granulate; axis depressed, 
much wider than the pleural lobes exclusive of the spines, about 
two-sevenths of the greatest cephalic width; six anterior rings 
practically equal in width and very slightly wider than the neck- 
ring, the remainder contracting very gradually to the pygidium, 
but little arched; the tenth and eleventh more strongly than the 
rest; axial grooves narrow but distinct; pleural lobes of the 
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usual Cheirurid type, with strong tubercles on the fulcra, sepa¬ 
rated from the inner portious by relatively wide and distinct 
furrows running parallel with the axial grooves, on their outer 
boundaries these tubercles are bounded by similar but less dis¬ 
tinct furrows, distinctly indicating the position of the origin of 
the spines, which are in lengtli equal to the width of the pleural 
lobes from which fcliey subtend; they are flat, little or not at all 
directed backwards, free, gradually tapering to sharp, small, 
subclaw-like points, 

Pygidium,---!^ot yet found attached; but the following is the 
description of one associated with the cephalon and thorax above 
described : -Outline widely triangular, granulate; axis slightly 
arched, rings three in number and a depressed terminal piece, 
bounded laterally by a deep sulcus; pleurae of three segments 
each bearing spines similar to those of the thoracic pleurae, but 
rather more falcate in outline; centrally is a short, flat, rounded 
spine. 

Obs ,—The cephalon of this species, as pointed out, approaches 
more closely in general characters to 0. quenstedti and (7. yihhus 
than to any others we are acquainted with; but, nevertheless, 
the species is widely different from either of them. The cephalon 
of our trilobite and that of G. insignis are even generically 
different, but, between the thoraces and pygidia of these species, 
there is much in common with each other. For instance, the 
spines of the pleural lobes of both thorax and pygidium are much 
alike, the width of the thorax including the spines in both is 
equal to the width of the cephalon between the genal angles, 
and the spines are very similar; but the differences in the glabella 
of these two separate them completely, and many less important 
differences could, were it necessary, be pointed out. It is re¬ 
markable that this Bowning fossil, as is also the case with other 
trilobites from the same area, should possess striking features of 
structure common to two or more Bohemian species of Cheiruridse, 

Loc. cmd Hor ,—Bowning Creek, Parish Bowning, County 
Harden; Limestone Creek, Parish Derringullen, County King 
(J.M.): Hume beds. Parish Yass, County Murray (Jenkins): 
Bowning Series (Yass-Hume beds). Upper Silurian. 
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CrotalocbphAlus SCULPTUS. 

(Plate XXV, figs. 4-8). 

Ohs, —Several heads of CrotaJ,ocephalii^ have come under our 
notice, which disagree with the species above described in 
having the frontal lobe of the glabella very much larger and 
more anteriorly produced. The glabella-furrows appear more 
acutely V-shaped, but, in other respects, they agree with our C, 
silverdalensis, 

A portion of a similar cephalon was figured by JVI r. Charles 
Jenkins,* and, associated with this cephalon, occur portions of 
pygidia, and of a thorax consisting of four conjoined somites. 
These pygidial fragments agree, in the character of their struc¬ 
ture, with each other. The chief features of the thoracic frag¬ 
ments are; —(1) the axis is exceedingly prominent, strongly 
arched transversely, and forward; (2) axial furrows deep; (3) 
pleurae deeply incised by the oblique farrows, and the distal ends 
of the anterior portions of the segments intensely tuberculate, 
as are also the fulcral parts; (4) pleural spines longer than the 
pleurse, from which they subtend; (5) in the proportions of length 
of the cephalon to width, across the neck-ring, the two forn)S 
materially differ. For instance, three cephalons of C, silver da- 
lensis gave the following lengths and widths, respectively—14 : 8, 
25 :15, 35 :21; and the only complete cephalon of C. scalptus 
yielded 31:15 for the same parts. In the one case, the length 
is much less than double the width, and, in the other, practi¬ 
cally just double the width of the neck-ring. These differences 
lead us to give specific rank to the form. 

Log. atid Hor. —Bowning Greek, Parish Bowning, County 
Harden: Hume beds. Parish Warroo, County Murray (Jenkins): 
Lower Trilobite Beds. Upper Silurian. 

Ckotalocephalus (1) sp. 

A very fine cephalon, minus the free cheeks, has been brought 
under our notice by Mr. C. Siissmilch, Principal of the Newcastle 
Technical College, and collected by him from the Molong Lime- 

* Jenkins, Proc. Linn. Soc. N. S. Wales, iii., Pt.l, 1878, P1.6, fig.5. 
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stone, Parish Bell, County Ashburnham, where it was associated 
with Bronteus angmticaudatu&. It appears to be more close! v 
related to (JTotalocephalus [CheiTurus) steTnbergi Boeck, than to 
any other known to us, though there appear to be some differ¬ 
ences between it and that species, which lead us to defer our 
determination for the present. For instance, the glabella of C. 
sternhergi has its greatest width across the frontal lobe; in the 
present form the greatest glabella-width is across the second lobe. 
The proportions of the length of the cephalon to the greatest 
transverse width of the frontal glabella-lobe, as shown by mea¬ 
surements made of two cephala of C. sternhergi figured by 
Barrande,* are respectively, 21:17, and 27:21mm.; and, for 
the Molong species, the proportions are, 18:10. These propor¬ 
tions of the two widely differ. The ornamentation of the fixed 
cheeks of the Molong specimen is finer and more granulate than 
that of the free cheeks of (7. sternhergi^ and approaches, in char¬ 
acter, nearer to the ornamentation on the similar parts of Ch. 
insignis Barr. The Molong form, too, seems to have borne short 
genal spines, resembling those of Ck. insignis rather than C. 
sternhergi. The subparallel-sided glabella, fixed cheek ornamenta¬ 
tion, narrow frontal glabella-lobe, and the transversely nearly 
straight course of first and second glabella-furrows serve to 
separate the Molong from the Bowning forms. 

Genus SPHiERKXOCHUS Beyrich, 1845. 

(Ueber Bbhmischen Trilobiten, 1845, p.21,^de Salter). 

History.— Dr. A, R. 0. Selwyn was the first to record the oc¬ 
currence of this interesting genus in Australia. Specimens were 
found by the Geological Survey of Victoria al; the junction of 
Woori-Yallock Creek with the Yarra River.f In New South 
Wales, Mr, C. Jenkins had the honour of announcing its first 
discovery. He figured a remarkably good example, presumably 
from the Yass-Hume beds.J He remarks: “ The Sphcerexochus is 
almost identical with Bphmrexochus as figured by Murchison.” 

* Barrande, Syst. Sil. Boh^me. 
t Helwyn, Quart. Journ. Geol. Soc., xiv., 1858, p.538. 
t Jenkins, Proc. Linn, Soc, N.S. Wales, iii., Pt.l, 1878,pp.*i6-‘27, P1.6,iig.2. 

36 
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Subsequently one of us announced the occurrence of Sphmrexo- 
chus mirus in the Bowning beds.* 

Sphjbrexochus MIRUS Beyrich. 

(Plate xxvi., figs. 1-5). 

S. mirus Beyrich, TJeber Bohmischen Trilobiten, 1845, p.21, 
fide Salter. S. mirus Salter, Mon. Brit. Trilobites, Pt. i., 1864, 
p.76, PI. vL, fig.6. 

Ohs .—In the Bowning and Yass specimens, we cannot detect 
any characters by which they can be separated from the widely 
distributed S. mirm; and as this fossil has already been fully 
described by the able palaeontologists referred to above, we think 
it unnecessary to give any further details of its specific features, 
which may be observed in the figures of the local representative 
fossils illustrating this paper. Mr. Johannes Nieszkowski pro¬ 
posed a classification of the species known up to the time he 
wrote, in accordance with the degree of development of the 
glabella-furrows.t S. mirus falls within his first section, ^‘post¬ 
erior lateral furrows opening into the neck-furrow.” 

Loc, and Ror. —Bowning Creek, Parish Bowning, County 
Harden; Limestone Creek and Derringullen Creek, Parish Der- 
lingullen. County King (Mitchell): Yass and Hume beds. Par¬ 
ishes Yass and Hume, County King: Middle Limestone and 
Lower Trilobite beds of the Bowning and Yass Series. Upper 
Silurian. 

Genus Staurocephalus Barrande. 

(Notice prdliminaire Syst. Sil. Trilobites Boh§me, 1846, p.62). 

History. —Prof, de Koninck recorded what he believed to be 
a Staurocephalus^ from Rock Plat Creek, near Ooomag The 
next record was by one of us.J Subsequently, Mr. P. Eatte 
described and figured several specimens from Bowning, which he 
compared with Sta%irocephalu$ murchisoni. 

* Mitchell, Proc. Linn, Soc. N.S. Wales, i. (2nd ser.), 1886, p.l208. 
t Nieszkowski, Archiv JSTaturkunde Liv.-Ehst.-Kurland, i.(l), 1857, p.596, 

§ De Koninck, Poss. Pal. Nouv. Galles du Sud, Pt, i., 1876, p.47, PI. i., 
figs. 18 and 18a. 

Mitchell, Proc. Linn. Soc. N. S. Wales, i. (2nd ser.), 1886, p.ll99. 
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Staurocephalus murchisoni Barrande. 

(Plate xxvii, figs.6-11 and 13). 

S. murchisoni Barrande, loc. cit., p.53; Syst. Sil. Boh§me, 1 te. 
pt., i., 1852, P1.43, figs.28-32; Salter, Mon. Brit. Trilobites, Pt.i., 
1864, p.84, PI. vii., figs. 13-20. Staurocephalus near S, murchi¬ 
soni Ratte, Proc. Linn. Soc. N. S. Wales, ii. (2nd ser.), Pt. i., 
1887, p.lOO, PI. ii., figs.5-9. 

Ohs. —After careful examination of numerous specimens of 
Staurocephalus from Bowning, we are unable to separate our 
species from S. murchisoni. In some of the figures of this species 
given by Salter {loc. cit. above), the free cheeks are shown to join 
the glabella anteriorly just behind the glabella frontal lobe. In 
one figure, however, it is shown to junction much in advance of 
this, and well on the globular front lobe. This latter seems to be 
the manner in which the free cheeks are attached in the Bowning 
species. The pleural appendages, both of the thorax and pygi- 
dium, in ours are similar to those of the same parts of the Euro¬ 
pean S. murchisoni^ but those borne by the pygidial pleurae, if 
truly represented by Salter, are somewhat longer than they are 
in the Bowning specimens. The dimensions of the European 
and New South Wales forms agree 

Loc. and ^or.—Bowning Creek, Parish Bowning, County 
Harden: Lower Trilobite Bed, Bowning Series (Yass-Hume 
Beds). Upper Silurian. 

Staubocephalus(?) cflLARKii De Koninck. 

S. clarhii De Koninck, Foss. Pal. Nouv. Galles du Sud, Pt. i., 
1876, p.47, Pl.L, figs.13,13a. 

(95s,—We have never seen a New South Wales trilobite ap¬ 
proaching De Koninck's figures, portion of a cephalon and a pygi- 
dium. If a Staurocephalus^ it is certainly a very abnormal species. 
With the Upper Silurian S. murchison^^ these portions have no 
relation, but S. (1) unions Wy. Thomson,^ has somewhat similar 
glabella-furrows, although only two, instead of three, as in the 
present instance, but there the difference ends. The pygidium 
associated with this fragmentary glabella is quite unlike that of 

Salter, Mon. Brit. Trilobites, Pt, i., 1864, PI, v., figs.22a and c. 
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Staurocephalus, and resembles more that of the genus Deiphon 
than it does the tail of any other trilobite known to us. 

Grenus Harpes Goldfuss, 1839. 

(Nova A.cta Phys. Med, Acad. Cesareee Leop. Carol. Nat. Curios., 
xix., Pt. 1, 1839, p.3o8). 

History .—We know of only two previous references to this 
genus in Australia, that of de Koninck,* who gave Boree Cavern 
as a locality for Harpes ungulu Sternberg, but as neither descrip¬ 
tion nor figure accompany the statement, it is impossible to check 
the determination. In 1886, one of us recorded the occurrence 
of the genus in the Bowning beds.f 

Harpes trinuclkoidksJ sp.nov, 

(Plate xxvii, figs.2-5.) 

Sp. —Complete form oval. 

GephaZon approximately semicircular, and generally agreeing 
with that of Harpes ungula Sternb, but always less tumid. 
Glabella relatively small, conoid, rather parallel-sided, moder¬ 
ately arched and tumid; basal pair of furrows faintly sliown; 
basal lobes bordered by sulci arching out of the axial furrows in 
front and returning into them behind; neck-furrow and ring 
weak; cheeks moderately inflated, lower or basal half finely 
granulated and irregularly striated, upper surface so finely gran¬ 
ulated that it might be termed smooth; eyes small, almost level 
with the front of the glabella, joined to the axial grooves by 
narrow, shallow sulci; axial furrows distinct, anteriorly and pos¬ 
teriorly interrupted by the basal glabella-lobes; limb flat, long, 
wide, the produced horns tapering to a point, pitted and granu¬ 
lated, outer'margin thickened and narrow, joined to the glabella 
and cheeks by stitch-like seams. 

Thorax subfusiform, depressed, smooth, or microscopically 
granulated; greatest number of somites yet observed, twenty-two; 
axis prominent, origin of each arch distinctly tuberculate, taper- 

* Be Koninck, Foss. Pal. Nouv. Galles du Sud, Pt. i., 1876,,p.59. 
t Mitchell, Proe. Linn. Soc. N. S. Wales, i. (2nd aer.), Pt.^, 1886, p,U99. 

+ Resembling the genus THnudens. 
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ing very gradually posteriorly; pleurse flat, extremity of each 
segment sharply depressed, free and claw-like. 

Pygidium exceedingly small, the largest that has come under 
our notice being not more than 1J mm. in length, and 2^ mm. 
wide; axis distinct, but not quite reaching the margin, two rings 
present, side-lobes with three pleurae in adult specimens. 

Ohs, —This fossil very closely resembles Harpes uvgtda^ and it 
was with some degree of hesitation that we decided to give it 
full specific rank. The features on which we rely to justify this 
course are —(1) the thoracic somites of our species, in any of the 
numerous specimens which have come under our notice, have 
not exceeded twenty-two; (2) the relatively small size of the 
glabella; (3) the greater length of the horns of the limb or border, 
and their extension, in specimens of those which had not reached 
maturity, beyond the end of the pygidium, and approximately 
to the end of the thorax in those which had reached that con¬ 
dition; (4) in our species, a sulcus joins each eye with the axial 
furrow, but, in Harpes ungula^ a ridge is said to serve this pur¬ 
pose; (5) the arching of the glabel*^ is low and convex. The* 
largest specimens just exceed an inch in length, with a width of 
thirteen-sixteenths of an inch. 

Log. and ^or.—Bowning Creek, Parish Bowning, County 
Harden: Lower Trilobite Bed. Tipper Silurian. 

Cbkatocbphala Warder, 1838. 

(See Proc. Linn. Soc. N. S. Wales, 1896, xxi., Pt.4, p.707). 

Subgenus Bounyongia,* s g.nov. 

The trilobite which serves us for the type of this subgenus 
differs from others known to us in having a pair of cephalic 
spines originating on tbo glabella in front of the neck-ring, and 
it is this feature on which we found the subgenus. It may also 
be noted that the eyes are apparently pedunculate, overhanging 
the cheeks somewhat, and directed outwards at an angle of about 
45% 


Bounyong is the Aborigines’ name of Bowning. 
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Bounyongia BOWNINGKNSIS, sp.7lOV, 

(Plate xxvL, figs.12,13; Plate xxvii., fig 14.) 

Whole form unknown. 

Var, Chars,—Cephalon sub-oblong, moderately in Hated, very 
finely granulated with large tubercles sparsely and regularly dis¬ 
tributed, approximately half as long as wide; glabella moderately 
inflated, highest medially, sloping rapidly anteriorly, less so 
posteriorly; axial grooves shallow, indistinct; neck-furrow in¬ 
definite; neck-ring narrow and indefinite, but subtuberculate at 
the bases; fixed cheeks large, rather flat, false lateral lobes, and 
furrows indistinct; ocular ridges and palpebral furrows present; 
genal spines long and falcate; free cheeks small, ankylosed to 
the fixed cheek; eyes small, slightly pedunculate, obliquely 
directed outwards, and overhanging the free cheeks. 

Thorax unknown in the complete state; axis slightly arched 
transversely and longitudinally, bases of rings tuberculate and 
joint-like; axial furrows shallow and wide; pleuras flat, about 
»half as wide as the axis,^nely granulate, each pleura bearing, 
on its inner posterior angina prominent tubercle adjacent to the 
axial groove, and another at the distal end; apparently bispinate, 
spines themselves also spinate. 

Tygidima unknown. 

- This is a rare trilobite apparently, as only'two frag¬ 
mental specimens are known. The glabella and lobes, or false 
lobes, resemble those of Ceralocephala lo7igispina\ but liere the 
resemblance between them ceases, and to no other known to us 
does the cephalon bear any marked likeness. In the possession 
of articular-like bases to the axial rings, and the wide, flat, 
tuberculate pleural segments and barbed spines, this new type 
bears a strong resemblance to 0 , vogdesi] but the cephalon is 
quite different. It is unnecessary to compare it witli any other 
Odontopieurid that has come under our notice. 

Loc, and Hot .— Bowning Creek, Parish Bowning, County 
Harden: Lower Trilobite bed, Bowning Series (Yass and Hume 
beds). Upper Silurian. 
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Genus Brontbus Goldfuss, 1839. 

(N'ova Acta Phys. Med. Acad. ’Csesarese Carol. Nat. Curios., 
xix., Pt.l, 1839, p.360). 

History, —The first recognition of Bronteus in Australia was 
another of Mr. Salter’s determinations.* Nothing further seems 
to have eventuated until De fLoninck investigated the Clarke 
Collection. He described a new form as B. goniopeltis^ and 
referred a second to B, partschi Barr., from “ Boree Cavern.” 
Jenkins reported the discovery of a large individual in his 
Hume beds in 1878, and subsequently described and figured it 
in the same year. He did not apply a name, but the figures are 
good, and, with the assistance of specimens, enabled us to de¬ 
scribe it in 1890 as B. jenkinsi. In the meantime, J. Mitchell 
had described a small Bowning form as B, longi8pinifex.\ In 
1890, the description of a very large but ill-preserved pygidium 
by R. Etheridge appeared, f found by Mr. G. Sweet at Dejatite, 
Victoria* this was named B,(l) enormis, A record of two species 
from the Lilydale Limestone by Mr. F. Chapman, oiie allied to 
B, oblongus Barr., and the other to B.formosus Barr.,§ described 
in 1915, under the name of Ooldius greenii and G, cresswelli 
from Ruddock’s Quarry, near Lilydale, and Cooper’s Creek, 
Victoria, respectively,|| concludes the history of Bronteus in 
Australia. 

Oorda divided this family into three sections.il The reasons 
advanced for these divisions have been considered by us, and we 
have elected to follow the example of Barrande, and reject them. 
We are, however, inclined to the opinion that Brontei might be 
divided into sections, with some advantage to Science, but it is 
questionable whether slight pygidial variations alone are suflS- 
cient grounds on which to form subgenera. 

* Olarke, Southern Gold Fields N, S. Wales, 1860, p.*286. 
t For etymologioal reasons, we suggest a slight alteration in the specific 
name of this well-marked 'Bronteus, viz., B, lonyiipinmta. 

^ Etheridge, Proo. Roy. Soo. Viet., v. (N.S.), 1893, p.l89, PI- xi.- 
§ Chapman, Report Austr. Assoc. Adv. Sci., xiv., 1913, p.2^- 
II Chapman, Proo. Roy. Soo, Viet., xxviii. (N.S.), 1915, pp, 159 and 160, 
PI. xiv., figs.l, 2, 3, and Plate xvi., fig. 17. 

IT Oorda, Prod. Mon. Bohmisohen Tiilobiten, 1847, pp.57, 58. 
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We also refuse to accept Mr. Chapman’s substitution of Goldius 
for Bronteus^ believing the latter to be too deeply engraven in 
palseontological literature for replacement by any other term, 
even if possessing priority. 

Bronteus mksembrinus,* sp.nov. 

(Plate XXvi., fig.7.) 

Sp. Chars.—Pygidium subsemicinmlar, sides rather straight 
for two-thirds of length; most tumid centrally, and becoming fiat 
to slightly concave towards the border; articulating face straight, 
forming the greatest pygidial width; surface tuberculated and 
striated; axis dome-shaped, moderately tumid, wider than the 
pleural lobes, articulating ring strong; coarsely and irregularly 
tuberculate; axial furrow faint, and not continuous behind ; 
pleurse strongly ridged along the inner edges except in the case 
of the median one, in which the ridge is central; ridges strongly 
tuberculate, and most pronounced towards the middle of their 
length, disappearing just before the border is reached; the first 
rib of each lobe and the medial one are straight, the others have 
a gentle curve. 

Obs .—The only other tuberculate pygidium of a Bronteus oc¬ 
curring in Australia, known to us, is that of Bronteus longi- 
spinosus Mitchell, but it so widely differs from this one, that to 
compare them is not necessary. This pygidium is also widely 
separated from the typical Devonian Bronteus flabeUifer^ as well 
as from all others known to us. 

Since writing the above, Mr. Chapman’s description and figure 
of B. {Goldius) cresswelli have come under our notice {loc. 
ante). The two species are apparently so dissimilar, that a detail 
of their relationship also appears unnecessary. We may point 
out, however, that, in the text, B. {Goldius) cresswelli is said to 
have only six ribs on each §ide of the central one of the pygidium * 
but his figure shows seven. Which is correct*? ^ 

Loc. mid ffor.^Moloug, Parish Bell, County Ashhurnham: 
limestone-beds adjacent to Molong. ('?)Upper Silurian. 


peo-yjp^pivos = southern. 
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Brontkus BOWNINGENSIS, Bp.nov, 

(Plate xxvi, fig.6.) 

Sp, Chars, ^Fygidium : exact shape unknown; type-specimen 
smooth, but tliere is faint evidence of sparse granulation, the 
characteristic striation of the Bronteidse distinct (especially on 
the axis and central rib), flat, hardly at all tumid; articulating 
border straight, and apparently forming the line of greatest 
width; axis truncate-pyramidal, slightly tumid and distinctly 
trilobed, less wide than the pleural lobes, articulating ring nar¬ 
row; axial grooves shallow, distinct and continuous along each 
side of the central rib; pleurae flat, wide, separated by relatively 
narrow sulci, four on each side of central one, ridged near their 
origin, central one wide, flat, and depressed 

Ohs ,—This pygidiurn, though very imperfect, exhibits features 
so very different from all other Australian Brontei known to us, 
that it is needless to discuss them; and it stands apart from all 
foreign species with which we have been able to compare it. For 
this reason, we venture to give it specific rank. 

Loc, ami Bor ,—Parish Bowning, County Harden: Upper Tri- 
lobite beds, Bowning Series. Upper Silurian. 

Bronteus molongensis, sp,nov, 

(Plate xxvi., fig.8.) 

Cephalon and thorax unknown. 

Sp. Chars,—Fygidium sub-semielliptic, width 36mm.,length 29 
mm., surface smooth, bearing numerous very fine, subconcentric, 
anastomosing lines; greatest width at one-third of total length 
from the articulating border, which is straight, 28 mm. long, its 
outer angles rounded; axis’(rudimentary) widely triangular, rather 
strongly inflated, trilobed, central lobe strongly arched; axial 
furrow shallow, and practically interrupted by the central rib, 
which bifurcates at a point nearly two-thirds of the length from 
the articulating border; this central ridge or extension of the axis 
is distinctly arched and slightly more prominent between the 
rudimentary axis and point of bifurcation, than are the pleural 
ribs; the pleurse are divided into segments or ribs, these are moder¬ 
ately rounded, wide and separated by well-defined furrows nar- 
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rower than the raised medial parts; both ridges and furrows dis¬ 
appear just before reaching the margin; the first lobe of each 
pleura is distinctly falcate and wider than the others, the second 
is slightly falcate, the others are straight. 

Ohs. —^This is the first Bronteus with a bifurcate central pygidial 
rib to be, described from New South Wales. It resembles, in 
some features, B. palifer Barr., B. angusticeps Barr., and B. 
(rcmspersus Barr. With the first of these, it agrees in the char¬ 
acter of the pleural ribs, in having the axis wider than the 
pleurae, wide valleys between the ribs, and in the trilobation of 
the rudimentary axis; but differs from it in having the bifurcate 
portion relatively much shorter, the lower portion concave, and 
in contour, &c. With B angusticeps^ it agrees in the character of 
the articulating borjder, and the pleural segments, but differs^in 
having a much longer bifurcation of the central ridge or rib, 
stronger pleurae, and the axis wider than the pleurae. B. trans- 
versus Barr., agrees with our species in contour, trilobation of 
the axis, and in the relative length of the bifurcation of the 
central rib, though this does not appear to be as long as it is in 
ours. The axis in B. transversus is narrower than the pleurae, 
and the whole tail is flat, instead of being inflated in the anterior 
half and concave in the posterior portion, as is the case with 
ours; but, between that and the present fossil, there is little 
other relationship. 

Loc. and Hor .—Molong, Parish Bell, County Ashburnham: 
Molong Limestone. (l)Upper Silurian. 

Bronteus angusticaudatus, sp.iiov. 

(Plate xxvi., figs.9, 10.) 

Sp. Ohars.^Pygidium: length and width practically equal, 
upper surface smooth, undersurface distinctly covered with con¬ 
centric striae, gently convex medially and subconcave towards the 
margin; axis ill-defined, gently tumid; axial grooves very faint; arti¬ 
cular border straight, reaching nearly to the lateral angles, which 
are slightly rounded; pleurae consist of six ribs on each side of the 
central one, separated by distinct sulci, less than half the width 
of the ribs, and becoming effaced just before reaching the margin; 
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all the ribs are gently convex, but vanish before the margin is 
reached, thus forming a 'well-defined border. 

06s.—This pygidium is clearly separable from all other similar 
portions of Brontei^ except Chapman’s Bronteas {Goldins) cress- 
but this belongs to a dijfiFerent type -tuberculate. Its 
narrow and elongate shape makes it quite singular. 

We are indebted to Mr. 0. Siissmilch for the privilege of 
descinbing this species. 

Loc. and Hor ,—Oaky Greek, Parish Barton, County Ashburn- 
ham (Siissmilch). (?)XJpper SiluriH.n. 

Genus L i o H a s Dalman, 1826. 

(Kongl. Vet. Akad. Handl. Stockholm, 1826, p.278.) 

History. —Hitherto Lichas has been represented in Australia 
by two well-marked species—Z. austrcdis McCoy, and Z. pdlmata 
var. sinuata Ratte, to which may be added an indicated species 
by de Koninck. ^ 

The first of these was described by Sir F. McCoy in 1876, 
from specimens from the Upper Silurian rocks at the junction 
of the Woori-Yallock Creek and Yarra River. Mr. Ratte’s 
trilobite, originally figured as Z. sinuata^ is of great interest 
from its locality. Ratte remarked on its close relation to the 
Bohemian L, palmata Barr., and, in a subsequent paper, adopted 
Barrande’s specific name, adding his own in a varietal sense. 

De Koninck’s Lichas^ from Rock Flat Creek, which takes its 
place as the second reference in chronological order, was too 
imperfect for determination, but on account of the irregularity 
of its general sculpture, he also called attention to Z. podmata. 
One of us recorded, in error, the occurrence of Lichas from the 
Downing area (loc, cit.j ante). 

Mr. F. Chapman records Z. australis in his list of Victorian 
Trxlobites.t 

Section Aoanthopvgk Corda, 1847. 

(Prod. Mdn. Bohmischexi Trilobiten, 1847, p.I44). 

One segmental lobe on each side of the glabella. 

* Ohapman, Proo. Roy. Soo. Viet., xxviii, (N.B.), Pt.l, 1915, p. 160, PL 
16, fig. 17. 

t Chapman, Report Austr. Assoc. Adv. SoL, xiv., 1913, p.229. 
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Acanthopyge australis McCoy, sp. 

Lichaa australis McCoy, Geol. Survey Yict., Dec. iii., 1876, 
p.l8, Pl.xxii., fig.ll. 

Ohs. —McCoy pointed out the near relation of this, C. haveri 
Barr., a Bohemian species. 

Loo. and Hor. —Junction of Woori-Yallock Creek with Yarra 
River, Victoria. Upper Silurian (National Museum, Mel¬ 
bourne). 

Section Cobydocephalus Corda, 1847. 

(Prod. Mon. Bohmischen Trilobiten, 1847, p.l39). 

Two highly segtiiental lobes on each side of the glabella. 

CoRYDOCEPHALUS PALMATA var. SINUATA Ratte. 

Lichas sinuata Hatte, Proc. Linn. Soc. N. S. Wales, i. (2), Pt. 
iv., p.l06o, 1887, PI. XV., fig. 15, Lichas palmatd var. sinuata 
Ratte, Zee. cit.^ ii. (2), Pt. i., p.95, PL i., fig 6. 

The name given by Mr. Ratte was founded on a pygidium 
figured but hardly described. He contented himself with call¬ 
ing attention to its resemblance to the pygidium of Lichas 
palmata Barr., in consequence of the existence of ‘‘deep sinuses 
situated at the posterior angles of the four lateral ribs of the 
pygidium.” Lichas palmata Barr,, clearly falls within the Sec¬ 
tion Gorydocephalus Corda, but until the remainder of Ratte’s 
trilobite is discovered, the reference of the pygidium in question 
to this section must be regarded as purely provisional. At the 
same time, it is of considerable interest to us, being one of the 
few trilobites from any of our Cave limestones. 

De Koninck's ill-preserved Lichas from Rock Flat Creekmay 
belong here. 

Loc. and iZor.—Wellington Caves, N. S. Wales, ('?)Upper 
Silurian (Australian Museum). 

APPENDIX. 

Genus Trinucleus Lhud, 1699. 

(Lith. Brit. Ichnographia, 1699, p.52). 

- “At Burragood,” said (;iarke, th e genera of Trilobites 

• De Koninok, Foss. Pal. Nouv. Galles du Sud, Pt. i., 187^^7 
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are chiefly Trinucleus and AsaphuB. Mr. Macleay has done me 
the honour of calling one of the former after its finder, T, Glarkei” 
Again:—“ The existence of Trinuclei at Yarralumla, and especi¬ 
ally of one species which I cannot separate from T. Caractaci^ is 
an important fact which must not be lost sight of.”* 

We have never had the good fortune to see an example of this 
interesting genus from the Silurian rocks of the Continent, but 
the thought has on several occasions crossed our minds, whether 
or no examples of Harpes were mistsjken for it by Messrs Clarke 
and Macleay. 

Genus A s a p h o s Brongniart, 1822. 

(Hist. Nat. Crust. Foss., 1822, p.l7). 

Obs ,—Beyond Clarke’s casual remark quoted above, nothing 
is known of the presence of this genus in the Silurian rocks of 
Australia, but from the “Despatch Limestone” of Zeehan, Tas¬ 
mania, a single small pygidium was obtained “ sufliciently well 
preserved to show the presence of the genus in these rocks, and 
no more.”t 

Genus Am phi on Pander, 1831. 

(Beitrage Geog. Russisch. Reiches, 1831, p.l39). 

Obs — Under the name of A.(l) brevispinus^ one of us described 
two small pygidia from the “ Despatch Limestone” at Zeehan, 
Tasmania, believed to be allied to the A. pseudoa^ticu- 

latus Portlock.J The genus is iinki» 0 'wn in Australia,'^ 

Genus I l l N u s Dalman, 1826. 

(Kongl. Vet. Akad. Handl. Stockholm, 1826, p.248).' 
History. —The history of this genus is comprised within that 
of two species, one purely Australian, the other both Australian 
and Tasmanian. The former is a pygidium recorded by De 
Koninck from “ Boree Cavern, ’ provisionally referred to L wah- 
Unhergi Barr.§ The second species, I. johnstoni, was established 

* Clarke, Quart. Journ. Geol. Soo., iv., 1848, pp.64, 66. 
t Etheridge, Tasmania, Kept. Secy. Mines for 1895-6 (1896), p. xiii., PI. 
fig. 2. 

X Etheridge, Tasmania, Rept. Secy. Mines for 1895-6. 

§ De Koninck, Foss. Pal. Nouv. Galles du Sud, Pt. 1, 1176, p.46. 
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in the first instance for a cephalon occurring again in the “ De¬ 
spatch Limestone” at Zeehan,*and the name adopted for another 
cephalon from near Grange.! 

Genus Homalonotus Koenig, 1820. 

(leones Foss. Sectiles, 1820, p.4). 

History. —To Mr. T. Harrison, we owe the first notice of this 
genus in Australia, as Homalononotus delphinoceph(Xln8^ presum¬ 
ably of Green,! and found at Moonee Ponds, near Melbourne. 
This was subsequently described by Prof. McCoy as H, harriso'td;^ 
at the same time he referred to its close relation to the American 
and European H. delphinocepkalus Green, but gives a different 
locality—“Royal Park, Flemington.” It appertains to the 
Section Trimerus Green.|j 

Mr. C. Jenkins mentioned Homalonotus sls one oi the trilobites 
occurring in the Hume beds of the Yass River,U but which is not 
of the characteristic type. Although the figure given is very 
unsatisfactory, we venture to suggest that it represents a Ptero- 
pod, of the Bowning beds, and not the remains of a trilobite 
at all. 

Mr. F. Chapman described and figured a Homalonotus under 
the name H, vomer** from Wandong, Victoria. 

In New South Wales, we have never met with a specimeti 
which could with certainty be referred to this genus. One of 
us (Mitchell) saw the original fossil referred to Homalonotus, and 
figured by Jenkins (Zoo. but cannot confirm the determination. 

Genus Onychopygb H. Woodward, 1880. 

(Geol. Mag., vii., dec. ii., 1880, p.97). 

Under the name of Onychopyge liversidgei, Dr. H. Woodward 

♦Etheridge, Tasmania, Rept. Secy. Mines for 1895-6 (1896), p. xiv., 
PL fig.3, 

t Etheridge, Rec. GeoL Survey N. iS. Wales, viii., Pt. 4, p.319, figs. 1, 

X Harrison, Trans. Roy. Soo. Viet., vii., 1866, p,17. 

§ McCoy, Geol. Survey Viet., Dee. iii., 1876, p.l9, PI. xxiii., fig.l 1, 
il Green, Mon. Tril. N. America, 183‘2. 

^ Jenkins, Proe. Linn. Soc. N. S. Wales, iii., Pt. i., 1878, pp. 26, 30 ; 
ibid., Pt, hi., 1878, p.221, PL 17, fig.l. 

** Chapman, Proe. Roy. Soe. Viet., xxiv. (N.S.), Pt. ii., 1911, pp.298-9, 
PL liL, figs. 2, 3. 
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described a new and remarkable trilobite from the Bombala Dis¬ 
trict of New South Wales, probably of Silurian age. The 
material used by Dr. Woodward, for his description of this new 
form, was brought under his notice by one of us (Etheridge), but 
no specimen of the above has since been seen. 

Genus N o t a s a p h u s J. W. Gregory, 1903. 

(Proc. Boy. Soc. Viet., xv. (N.S.), Pt. ii., 1903, p.l55). 

Prof. J. W. Gregory described one form of this new genus 
under* the name Notasaphus feryusouL This is unknown to us 
as a New South Wales species. 

Genus Cyphaspis Burmeister, 1843. 

(Organ. Trilobiten, 1843, p.l03). 

Oyphaspis lilydalensis Chapman. 

Cyphaspis lilydalensis Chapman, Proc. Roy. Soc. Viet., xxviii. 
(N.S.),'Pt. i., 1915, p.l63, PI. xix., fig.6, and PI. xvL, fig.l9. '' 
Wilson’s Quarry, near Lilydale, Victoria. Not known to occur 
in New South Wales. 

Genus Piioetus Steininger. 

(M4m. Soc. Geol. France, i., p.355). 

Proetus (Forbesia) euryceps McCoy. 

Forbesia euryceps McCoy, Prod. Pal. Viet., Dec.iii., 1876, p.l7, 
pi. xxii., figs. 10, 10a. 

Proetus e-wryccjDS Chapman, Proc. Roy. Soc. Viet., xxviii.(N.S.), 
Pt. i,, 1915, p.l61, PI. xiv., fig.4. 

Not known to us from New South Wales. 

EXPLANATION OP PLATES XXIV.-XXVH. 

Plate xxiv. 

GaZymme ausVrolis E. & M. 

—A. nearly perfect specimen, except for the absence of the free 
cheeks, showing the four lateral glabella-furrows, and the nodules 
of the axial rings very distinctly. 

Pig. 2.—An almost perfect cephalon, showing the four lateral furrows of 
the glabella, position of the eyes, facial sutures, and the normal 
outline; (slightly less than natural sisse). 

Fig. 3.—Another cephalon with the free cheek in position, exhibiting well 
the pig-snouted labrum, etc.; (reduoed). 
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Fig.4.—Cephalon without the free cheeks, showing a rather thiii and 
straight frontal border. 

Fig.5,—Qephalon with the test preserved, exhibiting the granulation; 
(reduced). 

Fig.6.—Portion of a cephalon showing the four lateral glabella-furrows; 
(reduced). 

Fig.7.—Pygidium showing the normal form, the strong arching ol‘ the 
anterior axial rings, the arching imargination centrally in the pos¬ 
terior border, and granulation. 

Galymene duni E. & M. ♦ 

Fig. 8.—A very large pygidiiim with a few somites attached, showing w^ell 
the features referred to in the text. 

Galymene australis E. & M. 

Fig.9.—A perfect specimen contorted and flattened, showing subquadrate 
or subfusiform shape assumed by the pygidium when it has been 
depressed by pressure. 

Grotalocephalus silverdalends E. & M. 

Fig. 10.—Fragmentary pygidium of a Crofalocephalns, assumed to belong 
to this species. 

(Photos by G. Glutton.) 

Plate XXV. 

Grotalocephalus silverdalensis E. & M. 

Fig.l.—A fairly good cephalon and thorax of a specimen, tliree-fourths 
mature, exhibiting, on the right, genal spine and general features 
of those parts. (Coll. Mitchell). 

Fig.2.—Portion of a cephalon of a mature individual, which probably liad 
a length of 10 cm. (Coll. Mitchell). 

Fig. 3.—A well-preserved, perfect cephalon, except for the absence of the 
free cheeks. (Coll. Mitchell). 

Grotalocephalus sculptus E. & M. 

Fig.4.—Almost complete pygidium. Probably the one figured by Jenkins. 
(Coil. Sydney University). 

Fig. 5.—Four somites of a thorax exhibiting the rugged sculpturing, the 
strongly arched axial rings, and some of the pleural spines very 
clearly. (Coll. Mitchell). 

Fig.6.—An imperfect pygidium showing one perfect pleural spine. 

Figs. 7, 8.—Imperfect cephalons, assumed to belong to the same species as 
represented by Figs.4, 5, and 6. (Coll. Mitchell). 

Grotalocephal'iis sUverdalensis E. & M. 

Fig.9.—A squeeze from the cover of Fig.l, showing the ornamentation on 
the fixed cheeks very plainly. (Coll. Mitchell). 

(Photos by C. Glutton). 
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Plate xxvi. 

Sphcerexochiis mirus Beyrioh. 

Fig.l,—A small, nearly complete specimen. (Ooll. Sydney University). 
This is probably the specimen figured by 0. Jenkins [loc. cit., ante). 

Fig.‘2.—Thorax and pygidium, with a detached free cheek and hypostome 
on the right. (Coll. Mitchell). 

Fig.Ji.—A rather imperfect individual. (Coll. Mitchell). 

Fig.4.—A rather large oephalon; depressed. (Coll. Mitchell). 

Fig. 5.—Cephalon exhibiting normal tumidity. 

Brontem bomiingensis E. & M. 

Fig, 6.—Imperfect pygidium, showing specific features very clearly., (Coll. 
Mitchell). 

Brontetta Tneaemhrinm E. & M. 

Fig. 7.—A complete pygidium. (ColL Mitchell). 

Bronteus molongensia E. & M. 

Fig. 8.—Pygidium almost complete. (Coll. Mitchell). 

Bronteus angmticaudcUm E. & M. 

Fig. 9.—Portion of a pygidium, showing the ill-defined axis, axial furrows, 
and pleural features very weU. (Coll. Sydney Technical College). 

Pig. 10.—The complete pygidium with only a part of the test on, exhibit-, 
ing the relatively long and narrow outline. (Coll. Sydney Technical 
College). 

Grotalocephodus sciilptus E. & M. 

Fig. 11.—Oephalon without free cheeks. (ColL Sydney Technical College). 

Bounyongia hcnoningensis E. & M. 

Fig. 12.—A nearly perfect head, and portions of five somites of the thorax. 
The head shows the two tubereulate spine-scars in front of the neck- 
ring, and other specific features. (Coll. Mitchell). 

Fig. 13.—A younger specimen, showing neck-ring and furrow plainly, and 
the obsolescence of the latter medially. Features have been inked 
in. (Coll. Mitobai). 

(Photos by 0. Glutton and J. Mitchell). 

Plate xxvii. 

CalyTmne australis E. & M. 

Pig.!.—A specimen showing the nodules at the bases of the axial rings 
very distinctly. (Coll, Mitchell). 

Ha/rpes Prinudeoides E. & M. 

Fig. 2.—A very fine, mature specimen, showing twenty to twenty-one 
somites; (x|). (Coll. Mitchell). 

Pig.3.—Oephalon showing the eyes, glabella, and ornamentation very 
clearly under magnifying glass; (slightly enlarged). (Coll. Mitchell). 


37 
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Fig. 4.—A complete individual, except for the absence of tail, showing the 
genal horns reaching beyond the tail; ( x about). (Coll. Mitchell). 

Fig.5.—A very fine fragment showing twenty-one somites on the thorax; 
(X about). (Coll. Mitchell). 

Staurocephcdua mnrchisoni Barr. 

Fig.6.—Cephalon of a mature specimen, showing the ornamentation dis¬ 
tinctly; (X f). (Coll. Mitchell). 

Fig.7.—Cephalon and thorax. Cephalon incomplete. (Coll. Mitchell). 

Fig.8.—Thorax and pygidium, showing structural features very clearly; 
(enlarged). (Coll. Mitchell). 

Fig. 9.—Cephalon nearly perfect, showing ornamentation of the frontal 
lobe of the glabella; (slightly enlarged). (Coll. Mitchell). 

Fig. 10,—^A drawing of the specimen represented in figure 9; (much en¬ 
larged). (Coll. Mitchell). 

Fig. 11.—A nearly perfect specimen; (much enlarged). (Coll. Mitchell). 

Ccdymme duni E. & M. 

Fig. 12.—^A nearly perfect pygidium, showing the bifurcate distal end of 
the pleural ribs, etc. (Coll. Geological and Mining Museum, Dept, 
of Mines, Sydney). 

StaurocepTialua murehisoni Barr. 

Fig. 13.—Almost perfect specimen; (slightly enlarged). Fig. 11 is an 
enlarged drawing. 

B^myongia hoimingensia E. & M. 

Fig. 14.—^A photo, in which the features are intensified and restored. 

(Photos by 0. Glutton and J. Mitchell). 
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OHDINARY MONTHLY MEETING. 

October 31st, 1917. 

Di*. H. G. Chapman, President, in the Chair. 

The President aiinounced that the Council was prepared to 
receive applications for four Linnean Macleay Fellowships, 
tenable for one year from April 1st, 1918, from qualified Candi¬ 
dates. Applications should be lodged with the Secretary, who 
would afford all necessary information to intending Candidates, 
not later than 30th November, 1917. 

The Donations and Exchanges received since the previous 
Monthly Meeting (26th September, 1917), amounting to 47 
Parts or Nos,, 10 Bulletins, one Report, and 6 Pamphlets, re¬ 
ceived from 33 Societies, etc., and two private donors, were laid 
upon the table. 

NOTES AND EXHIBITS. 

i 

Mr. Fred Turner exhibited a specimen of Tecoma jasminoides 
Lindley, var. amahilis Turner, from the gai:den of Mr. G. Finlay, 
Chatswood. This lovely pink-flowering variety has rather 
smaller leaves, leaflets, and flowers than the typical form. The 
corolla is velutinous, the inside of the tube is deep red, and 
densely bearded with short hairs. The origin of the plant is not 
known, but it is thought to have been brought from the Clarence 
River. There are two plants of this variety growing in different 
parts of Chatswood. Another garden-variety, var. aXbifiora 
Guilfoyle (Catalogue of Plants, Botanic Gardens, Melbourne, 
p.l57, 1883) is also a desirable addition to a garden. 

Mr. Froggatt exhibited a new and remarkableWax-Scale 
(Ceroplastesy n.sp.), discovered at Kinkori River, New Guinea, 
by Mr. George H. Murray. — Also, for Archdeacon Haviland, 
of Cobar, a perforated nodule of sandstone, taken from an ants’ 
nest, which was utilised by the ants as an entrance to the nest. 
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NOTES AND EXHIBITS. 


Mr, A. A. Hamilton showed a series of botanical specimens 
collected in Egypt and Palestine, by Mr. W. M. Came, a Mem¬ 
ber, while serving with the Australian Imperial Forces. 

Mr. E. Cheel exhibited—Fresh, flowering-specimens of two 
hybrid Callistemoiis raised from seed received from a European 
seedsman, under the names of G. ayncanus, and (7. lanceolatus 
var. lilchcina>\ the first with filaments of a purplish-garnet colour 
(not yellowish, as figured by Lemaire, in Illust. Hortic., vii., 
t.247); the second with creamy-white filaments (not (a) deep 
carmine-violet to reddish-violet or pure mauve, or (6) reddish- 
purple—as in other plants from the same batch of seedlings, 
recorded in these Proceedings, 1916, p.219).—Examples of the 
rare occurrence of a solitary, small bracteole, or of a pair of 
bracteoles, at the base of the flower, in addition to the bract, 
in a hybrid Gallistemon (0. acuminaius x C, lanceolatus ).— 
Specimens of an introduced weed, Linaria Pellisseriaoia Mill., 
commonly called “Billy Goats,” collected at Albury, N.S.W.(A. 
H. Patterson). 

Miss Hynes showed examples of—a white-flowered variety of 
Epobcris longiflora Cav.; fasciation of the stem in Antirrhinum^ 
synanthic flowers of Digitalis^ and spikes of a form of CaUiste- 
mon linearis with the filaments greenish, crimson, or of inter¬ 
mediate tints, on portions of the same plant. 

The Secretary communicated particulars of some recently dis¬ 
covered, Aboriginal carvings on a flat rock, near Palm Beach, 
north of Manly (furnished by the Secretary of the Barrenjoy 
Company, Ltd.). 

Hr. H. G. Chapman exhibited—A sample of an extract of the 
pancreas of the ox, made with chloroform-water; and showed 
tubes illustrating the coagulative action of this extract on milk 
in neutral or acid solutions; and the absence of such action in 
alkaline solution.—An example of synanthic flowers of Fuchsia 
(the fusion including the petioles), received from Mr. J. T. Kelly, 
of Burwood. 
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•AUSTRALIAN TABAmDJS![Di^T^RAl No.iii.^ 

By Frank H. Taylor, F.E.S. 

(From the Austrcdian Imtitute of Tropical Medicine^ Totomrille,) 
(Plate xxviii.) 

The Tabanidae comprising the subject-matter of this paper 
were mainly received from Dr. Hamlyn Harris, Director of the 
Queensland Museum, whom I wish to thank for giving me the 
opportunity to study these forms. 

One new genus and ten new species are described, and are dis¬ 
tributed in the following genera— Pelecorhynchus {one\ JDiatomi- 
neura (one), Palimmecomyia (g. et sp.n.), Silvius (two), Cceno- 
prosopou (one), and Tahanus (four). 

' The disposition of the type^specimens is noted in the text. 

Subfamily Pangonin-®. 

Pelecorhynchus maculipbnnis Macquart. 

Dipt. Exot., Suppl, iv., p.332, PI. ii., fig.6(1850); Ricardo, 
Ann. Mag. Nat. Hist, (8), v., p.403(1910). 

— Queensland: Stradbroke Island (H. Hacker; Sept., 

1915). 

Pelecorhynchus fusconigbe Walker. 

List. Dipt., i., p.l92 (1848) [Silvius]; v., Suppl. i, p.267 (1854) 
[Dasybasis]; Ricardo, Ann. Mag. Nat. Hist., (8), v., p.407 (1910). 
ffab, —Q.: Stradbroke Island (H. Hacker; Sept., 1915). 

Pelecorhynchus mirabilis, sp.n. 

(Plate xxviii., fig.l). 

Length, 10*75-11'5; §, 11: width of head, (J, 4; $, 3*75: 
length of wing, 10*25; J, 10 mm. 

A striking species owing to the brightly coloured abdomen in 


Continued from Vol. xB., p.762, 1916(1917). 
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the $, while that of the is dark chocolate-brown, with paired 
spots. Legs black, tarsi pale, wings with prominent brown 
markings. Eyes of $ not contiguous. 

clothed with grey pubescence, with two brown stripes, 
groove beneath antennse deep brown, clothed with long, erect, 
black hairs: front broad, brown, with a narrow grey streak on 
either side and above the antennse, clothed with long, erect, black 
hairs; ocellar triangle black, ocelli pale, prominent; antennse 
subulated, first joint black, with long, black hairs; second joint 
yellowish, about two-thirds the length of first, with scattered, 
short, black hairs; third joint orange-rufous, with eight divisions; 
palpi black, apex reddish, sparsely clothed with black hairs; 
proboscis black, short; beard white; eyes black, not contiguous. 

Tkoraxc with a broad, median, dark chocolate-brown stripe 
with a brown wedge-shaped stripe in it from the anterior margin 
to the middle, outside the chocolate-brown stripe is a grey one, 
then another dark chocolate-brown stripe toward the lateral 
margin, the rest of the thorax olive-citrine, pubescence black, 
erect; scutelium greyish laterally, the rest dark cbocolate-brown, 
pubescence black, erect, posterior margin with black hairs in the 
middle, pale laterally; pleurae black, with pale pubescence, two 
white hair-tufts at the wing-roots. 

Abdomen dark chocolate-brown; first segment with two, large, 
submedian, olive-citrine spots; segments two to four with smaller, 
submedian, apical, olive-citrine spots; lateral borders of first to 
third segments with white hairs, the rest with black ones; geni¬ 
talia shining black, reddish at the apex; venter black, with traces 
of grey tomentum. 

Legs: coxae black, with pale pubescence; femora shining black, 
with long, black pubescence; fore and mid with pale pubescence 
also, knee-spots pale, fore- and mid-tibiae yellowish, with dense 
black pubescence; first with golden pubescence beneath, hind 
tibiae reddish-brown, with dense black pubescence; tarsi yellow, 
pubescence golden; spurs on mid- and hind-tibiae yellowish, pro¬ 
minent. 

Whigs with a sloping, brown band from the first longitudinal 
vein to the base of the discal cell, the apex of the latter and 
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apex of wing clouded-brown, rest of wing light brown; veins 
dark brown, subcostal cell yellow; halteres with base of stem 
reddish, rest dark brown. 

J. Head similar to (J; thorax with a narrow, dark, brownish- 
olive stripe; then a creamy-white along the median, dark choco¬ 
late-brown stripe; the olive-citrine colour of the $ gives place to 
dark brownish-olive on the thorax. 

Abdomen blackish-brown laterally, and a median chocolate- 
brown stripe, which does not reach the posterior margins of the 
segments, rest of the dorsum bright orange-rufous, pubescence 
black and orange-rufous respectively, lateral pubescence as in^J. 

Legs as in except the hind-tibise, which are black. Wings 
as in 

Hab.—Q,.: Stradbroke Island (H. Hacker); Brisbane (F. H. 
Taylor). 

Type $ in the Queensland Museum, type $ in the Institute 
Collection. 

A species well-defined by its markings and colour. That the 

and $ represent one species is beyond all doubt, as Mr. Hacker 
has taken them in coitu. It is remarkable that, in the male, 
the eyes are not continuous. Beyond this, I can, at present, find 
no tangible reason for separating this species from Pelecorhynchus^ 
but when specimens of P* macidvpennis Macq., and P.fusconiger 
Walker, are available, their genitalia will be compared. 
mirabilis conforms^ to the genus Pelecorhynchus in having a 
hatchet-shaped proboscis, the curved anal vein of the wing, open 
anal cell, and the subulated antennae. 

Erbphopsis gibbula Walker. 

List. Dipt,, i., p.l40(1848); Ricardo, Ann. Mag. Nat. Hist., 
(8), xix., p.210(1917). 

Hab. — Qr, Brisbane (H. Hacker; Sept., 1916), 

Diatomineura auriplua Donovan. 

Gen. lUustr, Ent Hym. et Dipt. (1805) [Tabanus]; Ricardo, 
Ann. Mag. Nat. Hist., (8), xvi., p.27 (1915). 

Hah. —Q,: Brisbane (H, Hacker; Oct,, 1916). 
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Diatumineuea testacea Macquart. 

Dipt. Exot., i., p.l03 (1838); Ricardo, Ann. Mag. Nat. Hist., 
( 8 ), xvL, p.31(1915). 

Hah, —Q.: Brisbane (H. Hacker; Sept., 1916). 

Diatomineura pulchra Ricardo. 

Ann. Mag. Nat. Hist., ( 8 ), xvi., p.35(19I5). 

Hch, -Q.: Toowoomba. 

Diatomineura MONTANA Ricardo. 

Ann. Mag. Nat. Hist., ( 8 ), xvL, p.34 (1915). 

Ebor. 

Diatomineura auripleura, sp.n. 

Length, 11; $, 11*5: length of proboscis, 5*5; $, 4 : width 
of head, $y 4; 9 , 4: length of wing, 11*25; J, 11 mm. 

Head: face dusky, clothed with grey tomentum and long, 
golden and scattered, black pubescence; palpi dark reddish-brown, 
tapering to a blunt point, clothed with grey tomentum, with long 
golden hairs above, and black. ones on the sides and beneath, 
with a moderately deep, lateral, apical groove, reddish in colour; 
aatennae with first two Joints dull reddish-yellow, with grey 
tomentum, and densely clothed with long, black hairs; third 
bright reddish-yellow, apex darker, with a few black hairs at the 
tip; eyes black, pubescence pale, dense and fairly long; ocellar 
triangle black, with long black hairs, ocelli reddish; proboscis 
black, long 

Thorax dark chocolate-brown, with long, black, erect pubes¬ 
cence mixed with scanty yellowish hairs more pronounced on 
the anterior and posterior borders; sides with conspicuous, long, 
black hairs, with a patch of yellow ones at the wing-roots; scu- 
tellum similar to thorax, with long, black pubescence; pleurae 
densely clothed with golden hairs. 

Abdcmen black; first segment with a posterior, pale reddish- 
yellow patch on either side, second and third segments pale 
reddish-yellow with median, black spots, that on the second about 
as broad again as that on the third, rest of segments with well- 
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defined, yellow, lateral margins, segmentations pale; pubescence 
black, appressed, segmentations with pale pubescence, that on 
lateral margins of fifth and sixth segments pale; genitalia black, 
pubescence black; venter yellowish, with fairly long, yellowish, 
dense pubescence. 

Legs : base of femora black, rest of legs reddish-yellow, tarsi 
darker, pubescence black, longer on the hindlegs. 

Wings yellowish, veins dark yellowish-brown, base of the discal 
cell and fork of third long vein clouded-brown; no appendix; 
squamae yellowish; first posterior cell not narrowed toward the 
margin. 

$. Front covered with brownish tomentum, and long, erect, 
black hairs; face similar, with mixed black and yellowish hairs; 
first and second joints of antennae not so densely clothed as in (J; 
palpi yellowish-red, ending in a fine point, with short, blaek 
pubescence, sides of second joint concave for about two-thirds its 
length from the base; beard yellow; apical segments of abdomen 
dark brown, the spots on the second and third segments being 
continued to the apex, forming a median, black stripe; pubes¬ 
cence similar to but not so dense as in (J. Legs and wings 
similar to 

Hab.—Q.: Stradbroke Island (H. Hacker; Sept., 1915). 

I'his species bears a close resemblance to jBrepko^}sis lasioph-* 
thcUma Boisd,, judging from the description given by Miss 
Ricardo (Ann. Mag. Nat. Hist., (8), xix., p.210, 1917), but is at 
once separated by its generic position. 

CoBizoNEURA PULVA Macquart. 

Dip. Exot., ^uppl., iv., p 323 (1849); Ricardo, Ann. Mag. Nat* 
Hist., (8), xvi., p.36(1915). 

JJab, —Q.: Stradbroke Island (H. Hacker). 

Elaphbomyia Taylor. 

Proc. Linn. Soc. N. S. Wales, 1916, p.749 (1917). 

I omitted to state, when chai*acterising this genus, that the 
face was markedly protuberant, almost pyramidal in shape when 
viewed from the side. The antennae also rise from a well-defined, 
raised tubercle; eyes* nude. 
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Palimmecomyia, gen.nov. 

Ocelli, and spurs on hind-tibiae present; face protuberant ; 
antennae rising from a well-defined tubercle, the third joint sub- 
ulated, with eight divisions; first long, almost cylindrical, 
slightly narrower at the base; second very small, narrower than 
the first, and less than one-fourth its length; palpi short, first 
segment short, swollen, about twice as wide and two-thirds the 
length of the second, the latter cylindrical; eyes hairy; wings 
long, all posterior cells open, anal cell closed before it reaches 
the border, anal vein very slightly curved at the base. 

Genotype, P. cdcBnospila Taylor. 5 . Unknown. 

The genus may be distinguished from Gcenoprosopon by its 
differently shaped palpi and antennae. In Ptxlimmecomyia, the 
first joint of the antennae is long, the second very short; while, 
in Cmnoprmopmi, the first and second joints are short and stout. 
From Elaphromyia, it may be separated by its different antennae, 
palpi, and hairy eyes. 

Palimmecomyia cbljbnospila, sp.n. 

(Plate xxviii., fig. 2 ). 

Length, 15; width of head, 5; width of abdomen, 5; length of 
wing, 14; proboscis, 6 mm. 

Head: face shining black, brownish towards the edges; 
cheeks dusky, covered with dense, grey tomentum, and long, 
grey hairs; beard white, dense; antennae rising from a well- 
defined tubercle, which is densely covered with creamy-yellow 
tomentum; first joint long, almost cylindrical, black, bavse 
reddish, densely covered with long, grey and black hairs; second 
joint very small, narrower than the first, yellowish-red, with 
mixed pale and dark hairs; third Joint subulated, orange-rufous; 
palpi black, clothed with mixed, black and grey hairs, apex of 
second joint reddish, tapering to a wedge-shaped point, cup¬ 
shaped on the inner side; first segment swollen, second cylin¬ 
drical; ocellar triangle black, prominent, ocelli yellowish; eyes 
black, facets small, densely covered with orange pubescence; 
proboscis long, black. 

Thorax bright, shining, reddish-yellow, dark toward the sides, 
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with a median black spot on the anterior margin, densely clothed 
with golden pubescence; shoulders with a dense tuft of golden 
hairs, wing-roots with mixed black and grey hairs beneath, and 
grey ones above; scutellum shining black, with golden pubes¬ 
cence laterally; pleurae black, with grey pubescence. 

Abdomen pale yellowish-brown, first three segments with 
median, black, almost square, plugs, that on the second tapering 
to a blunt point, the third not reaching the posterior margin, 
lateral, basal, black spots on the first four segments; pubescence 
orange-coloured, dense, apex with a few black hairs; venter 
black, segmentations and lateral borders with greyish-white 
hairs. 

Legs: coxae black, femora of fore- and midlegs reddish-brown, 
fore-femora with a black streak above on the basal half, hind 
black above, reddish-brown beneath, tibiae and tarsi reddish- 
brown, the latter darker, pubescence pale. 

Wings orange-coloured, veins orange-yellow, except the apical 
half of the radial, anterior branch of the cubital, and the first 
and third posterior veins, which are brown, and faintly clouded, 
apical cell and portion of the apex of the cubital dark dusky- 
brown; stigma orange-yellow. 

Hah. —Q.: Brisbane (H. Hacker; Sept., 1914). 

Type in Queensland Museum. 

SiLVIUS STRADBROKBI, Sp.n. 

T^ength, 13; width of head, 4; length of wing, 10 mm. 

An elongate species. Abdomen light mummy-brown. I^gs 
pale; antennae reddish. 

2 . Head: face cinnamon-rufous, cheeks black, with grey 
toinentum and black pubescence; front parallei, cinnamon- 
rufous, with dark tomentum and pale pubescence; beard grey, 
scanty; frontal callus yellowish-red, wedge-shaped, tapering to a 
fine point, basal half with a deep median groove, base about one- 
third the width of front; subcallus shining yellowish-red; palpi 
yellow, nearly the length of proboscis, pub^cence black, dense; 
antennae with first two jointi pale yellowish-red, with golden 
tomentum, pubescence black, scanty, short except at the apex 
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of first joint, third joint broad, Tahanus-Xi^^e^ no angle or tooth, 
tomentum pale; eyes bare. 

Thorax [denuded], cinnamon-rufous, lateral borders and scu- 
tellum paler, pubescence apparently pale, dark laterally, a small 
pale patch above the wing-roots; pleurae cinnamon-rufous, covered 
with grey tomentum and scattered, pale hairs. 

Abdomen mummy-brown, with indistinct, small, grey, apical 
spots, apparently forming a median stripe, segmentations pale, 
pubescence very short, black, pale on the spots; venter dark 
yellowish-brown, tomentum pale. 

Legs reddish-yellow, tarsi darker, pubescence black, dense on 
tarsi, mid-tibia! spurs stout, prominent. 

Wings clear, veins yellowish-brown, stigmau yellowish; no 
appendix. 

Stradbroke Island (H. Hacker; Dec., 1913). 

This species bears a certain resemblance to S. subluridus mihi, 
but may be distinguished from it by the differently shaped, 
frontal callus, subcallus, and thorax. 

Type in Queensland Museum. 

SiLVIUS PSAEOPHANBS, n.sp. 

Length, 14; width of head, 5; width of thorax, 4; length of 
wing, 10 mm. 

A medium-sized, grey species, with median, abdominal stripe 
composed of apical, triangular spots on the segmentations; thorax 
with four, indistinct, brownish stripes; wings clear; legs reddish. 

^^Head: face covered with dense grey tomentum and mixed 
black and grey hairs; subcallus shining-black; antennae reddish- 
yellow, situated on a slight tubercle, third segment darker, first 
and second densely covered with creamy-yellow tomentum, and 
short, black pubescence; palpi half the length of proboscis, 
reddish-yellow, darker towards the apex, covered with mixed, 
light and dark pubescence; eyes black, nude, the large facets 
occupying about two-thirds of the eye, the small ones commenc¬ 
ing as a narrow band at the ocelli, which are yellowish, and 
expand in width towards the base of the eye; beard grey, 
scanty. 
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Thorax grey, -with two, indistinct, median, brownish stripes 
terminating in the middle, and lateral, brownish ones; pubescence 
mixed, copper-coloured and black, laterally dense, grey; scutelluni 
grey; pubescence similar to thorax; pleurae grey, with scanty, 
grey clothing. 

Abdomen showing faintly reddish through the grey tomentum: 
viewed laterally, it is distinctly humped, densely clothed with 
black, appressed hairs, except on the posterior margins of seg¬ 
ments two to the apex, where it is creamy, triangular spots 
creamy; venter reddish, with grey tomentum. 

Legs: coxae, femora, and tibiae reddish-brown, tarsi darker, 
pubescence pale, black on tarsi; spurs on hind-tibiae small. 

Wings clear, veins brown, stigma yellowish, inconspicuous; 
posterior cells widely open; no appendix. 

Hah. —Q.: Townsville (F. H. Taylor; Dec., 1914). 

’ A single specimen, attracted to light, one night in December, 
1914. It has a striking, Tahanns-M^e appearance, especially 
about the head; and is easily distinguished from its other Aus¬ 
tralian congeners. 

Type in the Institute Collection. 

Ectenopsis sp 

A specimen from Brisbane, Queensland (H. Hacker), may pos¬ 
sibly belong here, but the antennae are missing. 

Dbmoplatus australis Ricardo. 

Ann. Mag. Nat. Hist., (8), xvL, p.270(1915). 

Hah. —Q,: Brisbane (H. Hacker; March, 1914). 

G.®noprosopon hamlyni, sp.n. 

(Plate xxviii., fig.3). 

Length, 12*5; width of head, 5; length of wing, 12mm. 

Thorax densely clothed with long, yellow, and short, black 
pubescence; abdomen brownish, with paler segmentations; legs 
yellowish, tarsi darker; wings faintly dusky, a long appendix 
present. 

Head: face protuberant, with yellow tomentum and long 
golden hairs, cheeks similar; antennse yellow, apex blackish, first 
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and second joints clothed with fairly long, black hairs, dense on 
the second joint, which is half the length of the first, base of 
third with a wide angle, and a dorsal and ventral row of black 
bristles; palpi yellow, first joint egg-shaped, with long, golden 
bail's, black on the apex; second joint about one-third longer 
than first, densely clothed with long, black pubescence, and 
gradually tapering to a blunt point; proboscis black, slightl}^ 
more than twice the length of palpi; eyes black, nude; ocellar 
triangle prominent, golden, with long, black and golden hairs, 
ocelli pale; beard yellowish, dense. 

Tkorcix black, with golden tomentum, and long, golden, and 
short, black pubescence, laterally with a dense border of golden 
hairs; scutellum similar to thorax; pleurae with grey tomentum 
and dense, yellowish hairs. 

Abdomen densely clothed with black pubescence, first and 
second segments golden, third brown, fourth darker, with ’a 
broad, posterior band, remaining segments golden, segmentation.s 
paler, mainly with golden pubescence, lateral pubescence golden, 
venter covered with golden tomentum and hairs, with scattered, 
black ones. 

Lege: coxae, femora, and tibiae golden; coxae with dense, golden 
hairs; tibiae mainly with black ones, dense on the hind-tibiae: 
tarsi reddish-yellow, pubescence black, dense; spurs on hind- 
tibiae reddish, prominent. 

Wings faintly dusky, yellow at base and along costa; veins 
yellowish-brown; a long appendix present. 

Brisbane (H. Hacker; Oct., 1916). 

Differs from C, waintorighti Ricardo, inter alia^ in size, colour, 
thoracic and abdominal markings—the thorax and abdomen of 
6 \ hamlyni lacking stripes. The tarsi are also very different. 

I have much pleasure in dedicating this species to Dr. R. 
Hamlyn Harris, Director of the Queensland Museum. 

Subfamily Tabanin.®. 

Group iv. Forehead with no callus. 

Tabanus hackeri, sp.n. 

Length, 11*5-13; length of wing, 11-12; width of head, 4*5-5mm. 
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J. Head: face and front buff-yellow, the latter with its sides 
parallel, and clothed with short, erect, yellow and black hairs; 
beard yellowish; antennae with first two joints yellowish, clothed 
with yellow hairs; third joint rufous, the expanded portion 
broad, with a small tooth; palpi yellowish, clothed with pale 
hairs; proboscis dark brown, undersurface pale; eyes bare. 

Thorax olive-grey, clothed with golden hairs, with pale yellow¬ 
ish ones laterally and at the wing-roots; scutellum similar to 
thorax. 

buff-yellow, with scattered, yellow pubescence, black 
toward apex; venter buff-yellow. 

Legs yellowish; tarsi dark, with black pubescence. 

Wings clear, veins and stigma yellow; appendix long. 

Q.: Bribie Island (H. Hacker; Jan., 1915). 

A medium-sized, yellowish species, which may be placed in 
Group iv., the frontal callus being scarcely represented. Related 
to T. angusticallus Ricardo, but differs, inter alia^ in its larger 
size, colour, and in the presence of a tooth on the third joint of 
the antennae. 

Type in Queensland Museum. 

Tabanus conpusus, sp.n. 

Length, 12; length of wing, 11; width of head, 5 mm. 

A medium-sized, black species, with the first three abdominal 
segments light reddisl^-brown. Antennae dusky. Legs black. 
Wings clear, with long appendix. 

$. Head: face and cheeks pale reddish, densely clothed with 
grey tomentum; beard white, fairly long; front black, covered 
with silvery tomentum, with a short, fairly deep groove, about 
one-third wider anteriorly than at vertex, latter brown; antennae 
dark reddish-brown, annuli black, first segment with black hairs 
above and grey ones in addition on the sides, second with black 
ones, basal portion of third forming a broad angle with a small 
tooth, with short, dense, black tomentum; palpi dusky, with 
long, dense, white hairs at base and short, grey pubescence, 
changing to black at apex; proboscis about four times the length 
of palpi. 
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Thorax shining black, with two faint greyish stripes, shoulders 
reddish, with long black hairs, and a tuft of white ones beneath 
at the wing-roots; scutellum black. 

Abdomen: first segment dark brown in the centre, reddish- 
yellow laterally; second and third segments reddish-yellow, with 
indefinite, dusky, median spots, the remaining segments black; 
segments two to the apex with faint, greyish segmentations, 
second segment with a grey, irregular, basal patch on either side 
of the spot; venter reddish-^^ellow, darker toward the apex, the 
grey segmentations well-defined. 

Legs black; coxae greyish-black, with grey tomentum; fore¬ 
coxae with long, grey hairs; knees and base of tibiae reddish- 
yellow, pubescence black. 

Wings clear, veins dark brown; stigma reddish-brown; squamse 
light brown; halteres with dusky knobs and reddish stems; a 
long appendix present. 

Hah, • Q.: Brisbane (H. Hacker; Oct., 1914). 

This species is easily distinguished from other members of 
Group iv., by its colour alone. 

Type in the Queensland Museum. 

Group vii. Abdomen with one or more stripes, usually continuous. 

Tabanus parvicallosus Ricardo. 

Ann. Mag. Nat. Hist., (8), xiv., p.894 (1914). 

Q.: Eidsvold(Dr. Bancroft), Maloolah(W. W. Froggatt), 
Brisbane (H, Tryon and H. Hacker). 

Tabanus laticallosus Ricardo. 

Ann. Mag. Nat. Hist., (8), xiv., p.395(1914). 

Hud). —Q.: Brisbane (H. Hacker: Feb., 1917). 

A specimen in the Queensland Museum agrees with the de¬ 
scription in all respects but the legs. The basal half of the 
tibiae, except the knees, is pale yellowish-red, with creamy pubes 
cence; femora of mid-legs reddish-yellow except the base, tibiae 
paler, first tarsus reddish-yellow, the rest black, pubescence pale 
on femora and tibiae, hind-femora reddish-yellow, tibiae similar to 
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mid'Ones, pubescence pale, first tarsi dark reddish-brown, the 
rest black, pubescence black. 

Group viii Species with median or lateral spots, or both, on 
abdomen, not usually forming a continuous stripe. 

Tabanus rupoabdominalis, sp.n. 

Length, 16; $, 15: width of head, 6: 5*5: length of 

wing, 14*5 mm. 

robust species, with black thorax and reddish abdomen, the 
latter with an indistinct median stripe, both with the sides 
clothed with orange pubescence. Antennse and legs black. 

(J. Head: face dull yellow, densely clothed with black pubes¬ 
cence; beard scanty, golden; antennse black, first and second 
joints clothed with dense black hairs and grey tomentum, the 
base of the third clothed with black pubescence, base broadly 
angulated, with a small, blunt tooth at the apex; palpi reddish- 
brown, with golden hairs beneath; second joint paler, ending in 
a blunt point, densely clothed with long, black hairs beneath, 
and a few golden ones at the base; eyes black, copper-coloured 
when view^ed in a slanting position facing the light, facets very 
small; proboscis black, slightly longer than the palpi. 

Thorax deep chocolate-brown, almost black, clothed with 
dense, moderately long, erect, black and scattered, appressed, 
golden pubescence, with a dense, lateral border of orange pubes¬ 
cence; shoulders reddish, with long, erect, black hairs; scutellum 
similar to thorax in colour, clothed with erect, black pubescence; 
pleurae clothed with yellowish-orange pubescence. 

Abdomen reddish-yellow, becoming darker toward the apex, 
with a median black stripe, indistinct on the third and fourth 
segments, prominent on the first and second, posterior and 
lateral borders of segments with orange-coloured pubescence, 
except on the apical segment and genitalia, where it is black; 
dorsal pubescence black; venter reddish-yellow, with dense, 
orange, and scattered, black pubescence. 

Legs: coxae grey-black, clothed with grey tomentum, and scat¬ 
tered, orange hairs; femora, tibiae, and tarsi black, with black 
pubescence. 



526 


AUSTRALIAN TABANIDiE, 111., 


JFin^s yellowisL, grey on apical half: the costal, subcostal, 
radial, third long vein, and veins of the posterior cells black, the 
remaining veins yellowish-brown: stigma yellowish-brown, incon¬ 
spicuous; no appendix. 

5 . Face yellowish-brown, with dull yellow tomentum, and 
black pubescence; front parallel, narrow, black, covered with 
dull yellow tomentum, and scattered, yellow hairs; frontal callus 
black, shining, oblong, about two-thirds the width of the front, 
with a long, linear extension almost reaching the ocellar triangle; 
palpi black, ending in a blunt point, nearly the length of the 
proboscis, the latter black, short; beard scanty, orange-yellow. 
Abdomen, legs, and wings as in 

Mah. —Q.: Stradbroke Island (H. Hacker; Sept., 1915). 

A comparatively robust species, unlike the known species of 
Group viii. from Australia. The bright orange-coloured pubes¬ 
cence on the abdomen and sides of the thorax gives it a dis¬ 
tinctive appearance. 

Types in the Queensland Museum. 

Group xi. Species with pubescence on the eyes (Therioplectes). 

Tabanus ddbiosus Ricardo. 

Ann. Mag. Nat. Hist., ( 8 ), xvi., p 284 (1915). 

Eah. —Q.: Brisbane (H, Hacker; Sept., 1916). 

Tabanus froggatti Ricardo. 

Ann. Mag. Nat. Hist., ( 8 ), xvi., p.285(1915). 

Hah. —N.S.W.; Ebor, Kosciusko (Dr. A. J. Turner). 

Tabanus edentdlus Macquart. 

Ricardo, Ann Mag. Nat. Hist., ( 8 ), xvi, p.275 (1915); White, 
Pap. and Proc. Roy. Soc. Tasmania, 1915, p. 10. 

Hah ~Q.: Brisbane (H. Hacker; Sept., 1916), 

Tabanus brisbanensis, sp.n. 

Length, 10; $, 11: width of head, 4: $, 4: length of wing, 
<?5 t-5; 2,10 mm. 

A species with four thoracic stripes; abdomen of $ yellowish- 
brown, second segment with a dusky spot; of 2 reddish-yellow, 
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changing to brown toward the apex, with a distinct, grey stripe. 
Legs black. Wings clear. 

(J. Head: face grey, with fairly long, mixed grey and dark 
hairs; beard grey, scanty, long; antennae with the first two joints 
yellowish, with long, black hairs; third joint reddish-yellow, with 
a small tooth on the expanded basal portion; palpi more than 
half the length of the proboscis, first joint dark, slender, second 
pale, long and swollen, tapering to a blunt point, clothed with 
long, mixed, pale and black hairs; eyes with long, black pubes¬ 
cence, the large facets copper-coloured, the small ones black. 

Thorax light greyish-olive, with two lateral black stripes, and 
two indistinct submedian ones reaching the middle of the thorax; 
pubescence black, long, erect, mixed with shorter, pale hairs; 
shoulders paler, with long, grey hairs which extend to the scu-. 
tellum, the latter greyish, with an olive tint basally; there is 
also a short, narrow, dark stripe above the wing-roots. 

Abdomen: first segment brown, posterior border yellow, second 
yellowish, with a median, basal, dark brown spot: rest of abdo¬ 
men reddish-yellow, becoming darker apically, pubescence on the 
posterior borders pale, long, pale laterally; venter reddish-yellow, 
with dense, yellowish pubescence. 

Legs: coxae dusky, with pale pubescence, fore- and hind-femora 
dusky, mid-femora and all tibiae reddish-yellow, pubescence pale, 
tarsi dusky, with black pubescence. 

Wings clear, veins dark brown, basal half of submedian vein 
yellow; squamae creamy-white; stigma reddish-brown, prominent; 
a long appendix present, 

$. Front converging towards the vertex, about one-third wider 
anteriorly; frontal callus a reddish-brown, shining plug, almost 
reaching the eyes, and resting on the subcallus, posterior edge 
convex; abdomen with the second segment yellowish-brown, 
paler laterally, with a large, irregularly-shaped, reddish-brown 
spot in the centre; all segments with median, greyish, triangular 
spots forming a stripe, pubescence black, pale on the stripes, 
posterior borders yellowish-brown, pubescence pale. 

Bah. —Q.: Brisbane (H. Hacker; Sept., 1916). 

The abdominal markings differ considerably in the sexes; but 
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there is little doubt that they represent one species, as 
agree in other details 

Types in the Queensland Museum. 


REFERENCES. 

Ricardo (1910)—Ann. Mag. Nat. Hist., (8), v. 

-(1915)— Op. cif., (8), xvi. 

-(1917)— Op. cit., (8), xix. 

RiDcnVAY (1912)—Colour-Standards and Colour-Nomenclature. 
White (1915)—Papers and Proceedings Royal Soc. Tasmania. 


EXPLANATION OF PLATE XXVIII. 

Fig.l .—Pelecorhymlius mirahilis, sp.n.; wing. 

Fig.2 .—Palimmecomyia cf^mioapila^ sp.n.; wing. 
Fig.3.— Om^opfi'OBopmi liamlyns sp.n,; palp. 
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ODONATA, PLANIPENISriA, AND TRICHOPTERA 
PRO]\r LORD HOWE AND NORFOLK 
ISLANDS. 

By R. J. Tillyard, M.A., B.Sc., P.L.S., F.E.S., Linnban 
Maclkay Fellow of the Society in Zoology. 

(With ten Text-figures.) 

The small but interesting collection of Odonata, Planjpennia, 
and Trichoptera dealt with in this paper was made by Mr. A. 
M. Lea, F.E.S., Entomologist to the South Australian Museum. 
Mr. Lea collected on Norfolk Island from November 23rd to 
December 7th, 1915, and on Lord Howe Island from December 
10th, 1915, to January 17th, 1916. I have to thank Mr. E. R. 
Waite, F.L.S., Director of the South Australian Museum, for 
the opportunity of studying this collection. 

I am not able to accept the record of this collection, in the 
three Orders here dealt with, as in any probability at all a com¬ 
plete one. The result from Lord Howe Island is particularly 
disappointing, only two Planipennia, and no Odonata or Tri¬ 
choptera being I’ecorded. Probably the amount of permanent 
fresh-water on the Island is not sufficient to allow of the exist¬ 
ence of many species of the last two Orders; but, at any rate, 
the flora is rich, and the Island would appear to be well suited 
to the existence of Planipennia. It is, indeed, remarkable that 
one of the two species recorded should belong to the purely Aus¬ 
tralian family Nynvphidce. A dweller in dense scrub, both in 
the larval and imaginal states, this insect flies very little; so that 
it would not be easy to explain its presence on the Island, unless 
it had come there originally from Australia, via some lost land- 
connection, The family is a very ancient one, and the Lord 
Rowe Island species appears to be quite unlike the known Aus- 
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tralian species. These two facts suggest that it reached the 
Island a very long time ago. 

With regard to Norfolk Island, the collection is a more ex¬ 
tensive one, containing two species of Odonata, nine of Plani- 
pennia, and one of Trichoptera. The most striking feature here 
is the abundance of Chrysopidce, of which seven species, appa¬ 
rently all new to science, were obtained. None of the species 
are the same as any known Australian species; so that the sup¬ 
position, that these insects have been imported into the Island 
with Citrus fruit-trees, cannot be entertained. It seems much 
more likely that there is a large, indigenous, Chrysopid fauna in 
connection with the Norfolk Island Pine, Araucaria excelsa^ 
since many Chrysopids are known to frequent the trees of this 
genus. 

It is noteworthy that not a single species was found common 
to both Islands. The two Dragonflies from Norfolk Island are 
both found in the Kermadecs, and also in Australia, but are not 
known from New Zealand. The Oaddis-fly is a common Aus¬ 
tralian species. 

Of the Planipennia, all those already known to science are 
Australian species, the fauna showing a marked resemblance to 
that of Southern Queensland. The occurrence of the very rare 
and tiny Hemerobiid, Carohiuspulchellus Banks, is noteworthy, 
since this is another very weak and inert species, which could 
scarcely have reached Norfolk Island except by means of some 
definite land-connection in the past. The forms of Drepanacy'a 
found on Norfolk island are dwarfed, and differ from both Aus¬ 
tralian and New Zealand forms sufficiently to mexdt new names. 
Insects of this genus would certainly not be transported by 
winds or storms, and must, like Carohius^ be reckoned as definite 
evidence of a former land-connection between the Island and 
Australia. 

The following is a list of the species in the collection :— 

Order OBONITA. 

Family LIBELLULIDJB. 

Subfamily CoRDULiiNiB 
(1) Hemicoi'dulia australice Ramb. Norfolk Island. 
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Family AGRIONID^. 

Subfamily AGRiONiNiE. 

(2) Isclmura aurora Br. i^orfolk Island. 

Order PLANIPENNIA. 

Family HEMEROBIID-®. 

(3) Drepanacra instahilis {M.cLssuoh..) mstdaris^ n.subsp. Nor¬ 
folk Island. 

(4) Drepanacra norfolkensi,% n.sp. Norfolk Island. 

(o) Micromus tasmanice Walker. Norfolk Island. 

(6) Garohius pulchellus Banks. Norfolk Island. 

Family CHRYSOPIBiE. 

(7 ) Ghrysopa anomala^ n.sp. Norfolk Island. 

(8) Ghrysopa Tnetastigma^ n.sp. Norfolk Island. 

(9) Ghrysopa nautarimi^ n.sp. Norfolk Island. 

(10) Ghrysopa lea\ n.sp. Norfolk Island. 

(11) Ghrysopa araucarice^ n.sp. Norfolk Island. 

(12) Ghrysopa waitei, n.sp. Norfolk Island. 

(13) Ghrysopa norfolkemis^ n sp. Norfolk Island. 

Family NYMPHIB.^. 

(14) Myiodactylus howensis^ n.sp. Lord Howe Island. 

Family MYRMELEONTIB^. 

(15) Myrmeleon piciifrons Gerst, Lord Howe Island. 

Order TRICHOPTERA. 

Family LEPTOCERIB.^. x 

(16) Notaiiatolica magna Walker. Norfolk Island. 

ODONATA. 

1. Hemicordulia AUSTRALiiB Ramb. 

Four males and one female of this common but handsome 
species were taken on Norfolk Island. The specimens are dark, 
like those recorded from the Rermadec Islands. In Australia, 
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this species ranges along the Eastern Coast from Victoria to 
Queeiisiand, becoming darker as it goes north. The Norfolk 
Island form closely re«iembles the specimens found round Sydney 
and northwards to Queensland. 

2, IsCHNURA AURORA Br. 

This tiny and very beautiful Dragonfly is evidently abundant 
on Norfolk Island, the collection containing 39 males and three 
females. Of the latter, one is the rare horaochromeform (colour¬ 
ation as in the male); this form has only so far been recorded 
from Western Australia and the Northern Territory. The other 
two are the common heterochrome (black) form. The insect is 
abundant all over Australia, but does not occur in New Zealand. 

PLAKIPEKNIA. 

Family HEMEROBIIDjE. 

3. Drepanacra instabilis (McLach.) insularis, n.subsp. 

Differs from the type-form in its small size (forewing 6*5 mm. 
long by 3*6 mm. wide), and in its general resemblance to D. 
humilis McLach. The Radial Formula is2+l + l+ l-i-l+3=r 
9, as in the type-form. Forewings distinctly falcate, with four 
small iunules not very well formed; costal area exceedingly broad 
at base. 

Head^ thorax^ and abdomen brown; antennoa and legs paler 
brown. Forewing pale transparent brownish, with very indis¬ 
tinct transverse irroration of darker brown; a small hyaline 
area on the median fork; fenestella very small and indistinct. 
Hindwing very pale, almost hyaline, very slightly clouded along 
posterior margin to Cun,. 

Type in Coll. South Australian Museum, Adelaide. Cotype 
in Coll. Tillyard. 

Two specimens from Norfolk Island. 

4. Drepanacra nokfolkensis, n.sp. 

Forewing well pointed, but not at all falcate, 6*5-7*5 mm. long 
by about 3*5 mm. wide. Radial Formula 3 -f 1 + 1 -j- 1 + 3 = 9^ or 
3-|-l-i-l-t-l-hl+2 = 9; costal area excessively broad at base, so 
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that Sc appears to lie nearer to posterior than to costa] border 
of wing. A distinct darkened pterostigma on all wings, that of 
fore wing lying above the end of Sc, but nob reaching the costal 
margin. 

Head^ thorax, and abdomen dark brown; antennee and legs 
paler brown Forewing dark brown, richly irrorated with black¬ 
ish-brown, irregular, transverse stripes and patches; lunules 
three, small; fenestella present, but indistinct; a large triangular 
area proximad from the lunules, and a smaller blotch between II 
and Ou, at about one-third of the wing-length from the base, dull 
blackish-brown; within the latter area is a tiny white spot on M. 
Hindwing tinged with pale brown, with a darker clouding along 
both costal and posterior margins, and upon the gradate veins. 

Ty p e in Coll. South Australian Museum, Adelaide. 

A second specimen, obviously belonging to this species, lacks 
the two dark areas on the forewing, but possesses instead a longi¬ 
tudinal line of blackish-brown, running about midway through 
the forewing, from base to just below apex. I propose to name 
this var. lineaia. It corresponds with the well-known var. longi- 
tudinalis Tillyard, of D. humilis McLach. This specimen is in 
Coll. Tillyard. 

5, Micromus TASMANiiE Walker. 

Six specimens of this common Australian lace wing occur in 
the collection, from Norfolk Island. It is quite possible that 
they might have been introduced as eggs or larvae on Citrus-trees 
or roses. The species also occurs in New Zealand. 

6. Carobius pulchellus Banks. 

A single, beautifully marked, but somewhat damaged, speci¬ 
men of this very rare insect, from Norfolk Island. Only two or 
three specimens of this insect are known, from S. Queensland. 

Family CHRYSOPID.^. 

Key to the Norfolk Island Species, 

(As the specimens are much faded and shrunken, neither the 
foi*m of the prothorax nor the colour of the veins can be used as 
a reliable character). 
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/'Median loop of forewing ending up coterminously with the 
third median cell; inner row of gradate cross-veins in fore¬ 
wing partially duplicated . O. atmncUay n.sp. 

Median loop ending well before the upper distal angle of the 
third median cell; inner row of gradate cross-veins infore¬ 
wing not duplicated. 1. 

^Median loop of forewing ending up very little beyond the 

first cross-vein descending from Rs . 2. 

Median loop of fore wing ending up well beyond the first 
^ ^ cross-vein descending from Rs, at nearly half-way between 
this cross-vein and the upper distal angle of the third 

^ median cell. 3. 

Costal margin of forewing much arched, so that costal area 
I is very wide for most of its length; pterostigma reddish- 

j brown, very large in hindwing. 0. ^netaatigmay n. sp. 

I Costal margin less arched, the costal area narrower at base 
I and towards pterostigma; the latter very weakly formed, 

not dark in colour...(7. nmitarimy n.sp. 

rLarger species; expanse 28-29 mm. 4. 

"[smaller species; expanse 24-25 mm,. 5. 

'Antennae darkened at base ; 7 inner and 7 outer gradate 

^ cross-veins in forewing .0. Uai, n.sp. 

Antennse pale throughout; 6 inner and 8 outer gradate cross¬ 
veins in forewing . 0. araucmcp, n.sp. 

Tore wing as narrow as hindwing; latter with 6 to 7 inner 

^ gradate cross-veins . G. loaitci, n.sp. 

Forewing much wider than hindwing; latter with from 3 to 

5 inner gradate cross-veins . C. norfolkemiSy n.sp. 

Owing to the peculiar structure of its median loop, and the 
partial duplication of the inner gradate series of its forewing, C, 



anomala, n.sp., might perhaps be 
regarded as forming the type of a 
new genus, intermediate in position 
between Nothochrysa and Chrysopa>» 
I think it best, however, to leave 


it in Chrysopa for the present, until some really natural scheme 
of subdividing that enormous genus can be discovered. The 


differences in the formation of the median loop in Notkochrysay 

Third median cell of forewing in—a, ^^othochryaai b, Ghrysopa anomala, 
n.sp., c, CkrympUy usual form; mly median loop; x, first cross-vein below 
Rs. 
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Chrysopa anomala. n.sp., and the usual form in Chrysopa, are 
shown ill Text-fig. 1, a, 6, c, respectively. 




7. Chrysopa anomala, n.sp, (Text-figs. 16, 2). 

Total le^iyth, 7*5 mm.; forewing^ 12 mm 

Wings distinctly pointed at apex, especially hind wing. AW 
veins apparently originally green, except gradate series of fore¬ 
wing, which are darkened. Costal area of forewing only moder¬ 
ately wide, with 19 cross-veins. Median loop ends coterinin- 
ously with the third median cell; the basal and distal sides of 
this cell very oblique. Pterostigma pale and weakly formed, 
with 3 cells below it in forewing, 4 in hindwing. Gradate 
cross-veins of forewing, 6 in each series, the inner series with 
three extra cross-veins placed just above it; in hind wings, 4 
cross-veins in the inner, 5 in the outer series. Number of cells 
below M' from median loop to wing-border in forewing, eight. 

Head brownish; ajitennm pale brownish, the basal joint 
much swollen. 

Thorax: prothorax slightly longer than wide, much narrowed 
anteriorly. Pterothoraxx orange-brown. Legs very pale yellowdsh- 
brown. 
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Abdomen brownish, apparently with dark longitudinal 
bands; [much shrunken]. 

Type in Coll. South Australian Museum. 

A unique specimen from Norfolk Island. 



Text-fig. 3. 

Wings of Chryaopa metOAitigma^ n.sp.; ( x 7). 

8. Chrysopa metastigma, n.sp. (Text-fig.3). 

T'otal lengthy 7 mm.: forewing^ 11 mm. 

Wings broad, with well rounded tips. All the veins ap¬ 
parently originally green, except the gradate cross-veins, which 
are slightly darkened. Costal area of forewing much widened 
for most of its length, with 20 cross-veins. Median loop ends 
just beyond the first cross-vein descending from Rs. Pterostigma 
1 mm. in forewing, 2*3 mm. in hindwing, narrowly triangular, 
dark reddish-brown; 3 cross-veins below it in forewing. Gradaifi 
cross-veim 5 in inner, 6 in outer series in all wings. Number of 
cells below M' from median loop to wing-border in forewing, 
seven. 

Head orange-brown; antennm pale brownish, the basal joint 
much swollen. 
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Thorax: prothorax large, about as long as wide, rich brown. 
Pierothorax yellowish-green. Legs pale yellowish-brown. 

Abdomen pale brownish, marked with black lines doi'sally 
along each side, and also in the sutures; [much shrunken]. 

Type in Coll. South Australian Museum. 

A unique specimen from Norfolk Island. 

This species resembles the Australian C. olatatis Banks, 
(Darwin, N.T.) in possessing a very* prominent, reddish-brown 
pterostigma in the hindwing; but is at once distinguished from 
it by the more rounded wings, and the enlarged costal area of 
the forewing. 



Text-fig. 4. 

Wings of Ghryaopa Timita'inm, n.sp.; ( x 7), 
Chrysopa nautarum, n.sp. (Text-fig.4). 


This species closely resembles C. metastigma, n.sp., in general 
shape, size, and structure, but may be distinguished from it as 
follows:— 

Size slightly smaller, 10 mm. Bead smaller, only 

just as wide as prothorax. Both head and prothorax reddish- 
brown; pterothorax and abdomen dark brown. 

Wings broad, with well rounded tips, but hindwing not so 
broad in the pterostigmatic region as in 0, metastigma, n.sp. 
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All the veins apparently originally green, without exception. 
Costal area of forewing wide, but not so wide basally and towards 
stigma as in C, metastigma. Pterostigma pale, weakly formed. 
Median loop, gradate series, and number of cells below M' as in 
G. metastiqma. {Gf. Text-figs.3, 4). 

Type in Coll. South Australian Museum. Cotype in Coll. 
Tillyard. 

Two specimens from Norfolk Island. Named after the early 
colonisers of the Island. 




10. Ghrysopa leai, n.sp. (Text-fig.5). 

Total leiigth^ 7 mm.; Jbrewing^ 13*5 mm. 

Wings broad, the forewing somewhat rounded at tip, the 
hind wing slightly pointed. V enation apparently originally green, 
with the gradate series, costals, and some of the inter-radials 
darkened. Costal area of forewing only moderately wide, with 
20 cross-veins. Median loop ends well beyond the first cross¬ 
vein descending from Rs. Pterostigma pale, well-formed, over 
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2 mm. long; 5 cross-veins below it in forewing. Gradate cross- 
veins in the fore wing, 7 in each series; in the hind wing, 5 in 
inner, 6 in outer series. Number of cells below M' from median 
loop to wing-border in fore wing, ten. 

Head dark brown; antennce dark brown at bases, rest pale 
brown. 

Thorax and abdomen brown. Legs pale brown. Fro- 
thorax slightly shorter than wide, dark brown. 

Type in Coll. South Australian Museum. 

A unique specimen from Norfolk Island. 




11. Chbysopa araucaria, n.sp. (Text-fig.6). 

This species is closely allied to C. lea% n.sp., from which it 
may be distinguished as follows:— 

Size a little forewing 13*8 mm., the wings slightly more 

pointed. Costal area of fore wing with 22 cross-veins. Only the 
gradate series of forewing darkened. Pterostigma pale and long 
in all wings; four cross-veins beneath it in the fore wing. Gradate 
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cross-veins in the forewing, 6 in the inner, 8 in the outer series, 
both series slightly darkened; in the hindwing, 4 in the inner, 7 
in the outer series. ISTumber of cells below M' from the median 
loop to the wing-border in the forewing, eight. The minute 
triangle of the hind wing is somewhat more evident than usual. 

Type in Coll. South Australian Museum. Cotype in Coll. 
Tillyard. 

Two specimens from Norfolk Island. The insect appears to 
be related to C. latotalis Banks, from Queensland. 



12. Chrysopa waitei, n.sp. (Text-% 7). 

Total lengthy 8 mm.; forewing^ 11 mm. 

Wings: all veins originally green. Costal area of forewing 
only moderately wide, with 15 cross-veins. Median loop ends 
well beyond the first cross-vein descending from Rs. Pterostigma 
pale, transparent, less than 2 mm. in both wings; three cross¬ 
veins below it in both wings. Gradate cross-veins in the fore¬ 
wing, 7 in inner, 7-8 in outer series; in the hind wing, 6-7 in 
inner, 7 in outer series; between the two series, in both wings, 
an extra cross-vein above M', placed, in the forewing, very ob- 
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I iquely, at a point where M' bends suddenly downwards. Number 
of cells below M' from the median loop to the wing-border in the 
fore wing, eight. 

Head very small, orange-brown; antennce pale brown, the 
basal joint much swollen. 

Thorax: prothorax brown, longer than wide, narrowing 
anteriorly. Pt^otho^'ax brown, tinged with olive-green Legs 
short, pale brownish 

Abdomen dull brownish; [much shrunken]. 

Type in Coll. South Australian Museum. 

A unique specimen from Norfolk Island. 



Text-fig.8. 

Wings of Ghryaopa Ttotfolkenais, n.sp.; ( x 7). 

IS. Chrysopa norpolkensis, n.sp. (Text-fig.8). 


Total length, 7‘5 mm.; forewing, 12 mm. 

Wings; all veins originally green, except the two gradate 
series of forewing, which are slightly darkened. Costal area of 
forewing only moderately wide, with 20 cross-veins. Median 
loop ends well beyond the first cross-vein from Ks, Fterostigma 
scarcely formed, 3 cross-veins below it in forewing. Gradate 
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cross-veins in the forewing, 7 in each series; in the hind wing, 3-5 
in the inner, 6 in the outer series. Number of cells below M' 
from the median loop to the wing-border in the forewiiig, eight. 

Head brownish, moderately large; antennce pale brownish. 

Thorax: prothorax short, rather wide posteriorly, brown. 
Pterothorcux bro wn. Legs pale brow nish. 

Abdomen dark brown, [much shrunken]. 

Type in Coll. South Australian Museum. Cotype in Coll. 
Tillyard. 

Two specimens from Norfolk Island. 

N.B. —In all the above descriptions of Ghry^opa^ n.spp., it 
should be borne in mind that the body is much shrunken, and 
the original colouration more or less lost. Probably there is a 
considerable amount of green or yellow on the thorax and abdo¬ 
men of most of the species. For determination of the species, it 
is best to rely upon the wing-venational characters. In nearly 
all cases, the antennae are more or less broken, so that they could 
not be used very well in the specific determinations. 

Family NYMPHID^. 

14. Myiodactflus howensis, nsp. (Text-figs.9-10). 

TotoZ lengthy 15 mm,; forewing^ 22 mm. 

Wings rather narrow, well pointed, the veins very pale 
yellowish-green, touched here and there with blackish on some 
of the junctions and cross-veins of the forewings. Pterostigma 
1 mm., trapezoidal, rose-pink. Rs with 9 branches in forewing, 
8 in hind. Central “disc” not so sharply marked ofiP as usual in 
this genus. Costal area of forewing only moderately widened, 
but the costal veinlets united for half the length of the wing 
from the base, by a series of cross veins; between these and the 
costal margin are five or six more cross-veins, forming a shorter 
anterior series. 

Head wide, dull orange; antennae thick, uniform, 8 mm., 
orange. 

Thorax: prothorax narrowed anteriorly, orange-brown, with 
darker markings dorsally. Pterothorax pale orange. Legs pale 
yellowish-brown, 



BY R. J. TILLYARD. 


543 


Abdomen lemon-yellow, with a broad, irregular, dorsal 
band of dark brown, interrupted at the sutures. 



Text-fig. 9. 

Wings of Myiodactyhis n.sp.; { 


Appendages of male of extraordinary shape, as shown in 
Text-fig. 10; those of female not conspicuous. 

Types, in Coll. South Aus¬ 
tralian Museum. Cotypes in Coll. 

Tilly ard. 

Two males, a female, and a dam¬ 
aged specimen [half of abdomen 
lost], probably a female, taken on 
Lord Howe Island. In coloura¬ 
tion, this species closely resembles 
M» roseistigtaa Esb.-Pet. It can at Text-fig. 10.* 

once be distinguished from that 

species by its much narrower and more pointed wings, by the 
two series of connecting cross-veins in the costal area of the fore¬ 
wing, and by the less definite closure of the ‘‘disc.” In this last 
character, it approaches the genus Osmylops. 

There is also, in the collection, a single larva of this species, 

* Appendages of Myiodactylna hommsiSy n.sp., 6, lateral yiew; {x 15). 
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about one-third grown, mounted on card, and somewhat 
shrivelled. This will be described later on, in a paper dealing 
with the life-histories of the Family Nymphidce. 

Family MYRMELEONTID.^. 

15. Myrmeleon piotifrons Gerst. 

This very common Queensland species is represented in the 
collection by four specimens from Lord Howe Island. These 
differ from the typical Austmlian form only by being slightly 
paler in colour, and in possessing a slightly more definite ptero- 
stigma. 

Order TRICHOPTERA. 

Family LEPTOCERID./E. 

16. Notanatolica magna Walker. 

A single female of this very common Australian species comes 
from Norfolk Island. The specimen is in good preservation, the 
greyish-brown colour of the forewings, in freshly-emerged speci¬ 
mens, being well in evidence. 
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DESCRIPTIONS OF NEW SPECIES OF AUSTRALIAN 
COLEOPTERA. Part xiii. 

By x\rthur M. Lea, F.E.S. 

(Plate xxix.) 

SCARABJEID^. 

Diphucephala tantilla, n.sp. 

(J. Bright metallic-green; sides and tips of elytra, tibiae, and 
sometimes the tip of pygidium, coppery or coppery-red, antennae 
(some Joints obscurely diluted with red) and tarsi purplish-black. 
Clothed with short, stout, depressed, whitish setae, becoming 
stramineous on prothorax and elytra. 

Head with crowded, shallow punctures; clypeus strongly pro¬ 
duced in front, the notch deep and almost rectangular, sides 
almost* parallel. Froikorax lightly transvei’se; with crowded? 
shallow, reticulate, shagreened punctures; front angles rather 
acute; disc with a shallow, medio-basal, semi-double impression: 
lateral impressions deep and traceable almost to middle, the side 
close to each angulate. Scutellum hat and shagreened. Elytra 
very little wider than prothorax; with irregular rows of moder¬ 
ately large punctures; rather coarsely shagreened. Front tihiae 
with subapicai tooth rather feeble. Length (<J2), 4J-5 mm. 

2* Differs in having the clypeus with a transverse carina 
dividing it into two almost equal portions, of which the front 
one is shining; the tips are also much smaller, and the tarsi are 
shorter. 

Hah, Queensland : Blackall Range {H. Hacker’s No.701).— 
New South Wales : Dorrigo (H. J. Carter). 

In Blackburn’s table, would be associated with i>. pyymcBo^ 
from which it differs in its smaller size, sparser clothing, and 
feeble subapicai tooth of front tibife; but regarding the sub- 
apical tooth as absent, it would be associated with D. parmda, 
from which it differs in its much smaller size, much smaller and 
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denser punctures, shagreened surface, &c. The doubling of the 
medio-basal depression of the pronotuin is fairly distinct when 
viewed obliquely from behind, but rather indistinct from other 
directions. The tip of the pygidium is highly polished. 

Cacochroa marginicollis, n.sp. 

Black, antennae and palpi castaneous. Sterna and hind 
part of hind femora with dense, stramineous hair, all tibiae with 
a fringe of similar hair, reSt of legs with numerous stiff setae, 
sides of abdomen moderately clothed towards base. 

Head with fairly numerous, sharply defined, but not very 
large punctures between eyes, becoming crowded and rugose on 
c}ypeus;also with numerous minute punctures on the intervening 
spaces; clypeus with sides moderately dilated from base to near 
apex, and then rounded, with the apex feebly incurved to middle. 
Club about as wide as the head across eyes. Prothorax rather 
lightly transverse, sides not conspicuously bisinuate, base twice 
the width of apex, strongly trisinuate, median sinus slightly 
posterior to and narrower than the others; sides with punctures 
about the size of those on clypeus, but not so dense, becoming 
sparser and smaller towards and almost absent from middle of 
disc, in addition with numerous, minute punctures. Scutellum 
with very minute punctures, and a few larger ones (but still 
small) on sides. Elytra not much wider than prothorax; with 
irregular rows of shallow punctures, sides posteriorly and apical 
slope irregularly strigose; suture distinctly elevated from about 
the middle, the apex lightly mucronate. Abdomen gently 
flattened along middle; pygidium strongly concentrically strigose. 
Mesosternal process produced to between front coxae, and rather 
obtusely pointed. Front tibiae tridentate, the two smaller teeth 
rather obtuse, middle pair triangularly bidentate at apex and 
with two long spurs, hind pair tridentate at apex, but two of 
the teeth small and round, the spurs unequal, and slightly longer 
than on the middle pair. Length, 21-22 mm. 

Hah, - Northern Queensland (Dr. E. W. Ferguson), Cape York 
(Macleay Museum). 

With the general appearance of Ahlacopus ater^ and of large 
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specimens of G. pullata^ but with prothorax more transverse, 
sides not conspicuously bisinuate, elytra less narrowed posteriorly, 
and with distinct striation, &c. Each side of the prothorax, 
instead of being conspicuously bisinuate as on most species of 
the subfamily, sweeps round in an even curve from the base to 
beyond the middle, and ,then obliquely to the apex, so that the 
sides (but not the base) more nearly approach those of the species 
of Glycyphana, than of its own allies. It has been referred to 
(Jacochroa^ with some doubt, but the mesosternal process is too 
long for it to be placed in Diaphoriia, or a closely allied genus. 
The specimen in the Macleay Museum is obscurely diluted with 
red towards the elytral suture and towards the sides of the pro- 
notum, but, to the naked eye, appears as dark as the type. U’he 
abdomen is not concave along the middle, and the flattening is 
such as occurs on some females in the subfamily; but, on dissection 
of the type, an cedeagus was found. 

XYLOPHILID^. 

Xylophilus mirocbeus, n.sp. (Plate xxix., fig.l). 

(J. Piceous-brown; elytra flavous, with conspicuous brown 
markings and a vague pruinose gloss, antennse and legs brownish- 
flavous or castaneous, tarsi paler. Upper surface sparsely pubes¬ 
cent, elytra almost glabrous. 

Head with eyes large, deeply notched, and almost touching in 
front. Antennae moderately long, inserted in ocular notches; 
second Joint short, as wide as tip of first, third subquadrate, 
much wider than second, fourth to seventh about as wide as third 
but slightly decreasing in length, eighth and ninth distinctly 
smaller, tenth and eleventh distorted. Prothorcbx decidedly 
transverse, sides gently rounded; with fairly dense and sharply 
defined, but not very large punctures; with two distinct and 
lightly separated medio-basal impressions. Elytra about one- 
fourth wider than prothorax, sides almost parallel to beyond the 
middle; with fairly numerous punctures, sharply defined and of 
moderate size only about a feeble, subscutellar-elevation. Hind 
femora inflated towards, and subangular near apex; hind-tibiae 
long, thin, and lightly bisinuate. Length, 2 mm. 
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Hah ,—Queensland : Dalby (Mrs. F. H. Hobler). Unique. 

On the type, the head is darker than the prothorax, and the 
latter has the base (and the apex more narrowly) somewhat 
flavous. The dark markings on the elytra are so disposed that 
the flavous parts are isolated as follows : a large patch on each 
shoulder, almost touching the suture, and on the side extending 
to the basal fourth (in some lights, a feebly infuscated line ap¬ 
pears to divide each humeral spot into two); a lai*ge, trilobed, 
median patch, of which the median lobe is advanced along the 
suture to about the basal fourth; and a bisinuate fascia near the 
apex, but slightly interrupted by the suture: the three apical 
segments of the abdomen are paler than the others. The antennae 
are very peculiar; the joints actually decrease in size from the 
fourth to the ninth; the tenth varies in appearance with the 
point of view; from one direction, it appears to be thinner than 
the ninth, and almost as long as the ninth and tenth combined; 
it is joined to the ninth near its base, which is produced to one 
side as a rather acute point; the eleventh is much wider than 
long, and very acute at its inner apex (in general appearance, 
the eleventh joint is curiously suggestive of a small, geological 
pick-head, or of the apical joint of a scorpion’s tail); from some 
directions, however, the -joints of the antennae appear to be of 
even width from the third to the tip, with the tenth joint con¬ 
spicuously longer than the eleventh, and the latter very similar 
to the ninth. 

Xylophilus inteicatus, n.sp. 

Flavous ; prothorax and elytra with conspicuous, dark 
brown markings: head, sterna, and part of abdomen blackish, 
antennsB reddish-flavous, but apical parts much darker, four 
hind-femora deeply infuscated towards base. Clothed with 
short, whitish pubescence, inconspicuous on prothorax and 
elytra, dense on head and undersurface. 

Head with eyes large, deeply notched, and almost meeting at 
their nearest point. Antennse moderately long, some of the 
joints curiously formed. Protkorax moderately transverse; 
punctures irregular and partially concealed; with a conspicuous, 
transverse impression on each side in front, and another (divided 



into two by an elevated median line) near the base in the middle* 
Elytra much wider than prothorax; with dense, sharply defined, 
and moderately large punctures on and about a subscutellar 
elevation on each elytron, but smaller and sparser elsewhere. 
Ley^ rather long and thin ; hind-femora stout; hind-tibise not 
notched, and not dilated at apex. Length, 1| mm. 

9 , Differs in having smaller eyes, not quite so close together 
in front (but still very close), antennae shorter and otherwise 
different, abdomen more convex, and legs somewhat shorter. 

Hah, —N.»S.W.: National Park, near Sydney.-—Tasm : Hobart 
and Swansea (A. M. Lea). 

The markings on the pro thorax consist of a transverse, median 
^cia, somewhat irregular on its posterior edge, and trilobed in 
front; on each elytron, the markings are rather narrow; the first 
is somewhat like an interrogation-mark (' 1 , but without the lower 
dot), touches the suture near the base, and terminates near the 
middle; the second commences near the suture, runs down it for 
a short distance, curves upwards and outwards, then outwards, 
and is then marginal to the base; the third is shorter than the 
second, and parallel to its median portion; between the two, 
the derm is paler than the marks, but darker than the general 
colour of the elytra, and the suture and tips are of a similar 
shade to, and connected with, the part betvreen the second and 
third marks. On the male, the markings are more sharply 
defined than on the female, but exactly the same in pattern. 
The pubescence is so dense and short on the head and under¬ 
surface, that, at first glance, these parts have a somewhat mouldy 
appearance. I'he ocular notches are so large, that each eye 
appears to be almost divided into two. The antennae of the 
male are very remarkable; the first joint is stouter and larger 
than usual in the genus, the second is short and transverse; the 
third is slightly more than the combined length of the fourth 
and fifth (these being simple); the sixth is dilated on one side, 
and quadrangular; the seventh and eighth are rather short, but 
each has an acute process on one side; the ninth is thin and 
curved; the tenth is large, very irregular in shape, its extreme 
length about equal to that of the four preceding joints combined, 
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curved and inwardly concave; the eleventh is of very curious 
shape, and very narrowly joined to the tenth. On the type, the 
three apical joints of each antenna are closely applied to each 
other, the eleventh being apparently received into a groove in 
the tenth, and the latter is folded back on the ninth; but a speci¬ 
men from Gosford (in Coll. H. W. Cox) has the three apical joints 
separated, when it may be seen that the ninth is very thin, the 
tenth irregularly convex on one side, and irregularly concave on 
the other, with the tip acutely produced for a short distance; 
the eleventh is joined to the tenth near its base (so that the 
mass of the tenth joint appears to be forced to one side), strongly 
and suddenly curved at its middle, and with a small spine on 
one side; so that probably these two joints form a clasping 
organ, as in the equally remarkable antennae of X. malleifer: the 
tenth joint is much larger than the eleventh, but, from some 
directions, it appears to be actually smaller. On the female, tlie 
second joint is stouter and shorter than the third; the third is 
distinctly longer than the fourth; the seventh to tenth are 
strongly transverse, and gradually dilated to form a club with 
the eleventh, this being briefly ovate, and about as long as the 
ninth and tenth combined, 'i’he head, as viewed from in front, 
appears to have four eyes, the two median ones of which are 
closer together than the two on each side, their outlines being 
rendei’ed more conspicuous by the dense pubescence covering all 
the adjacent surface. 

Xylophilus pentaphyllus, n.sp. 

Of a dingy, testaceous-brown, parts of appendages some¬ 
what paler; head blackish. Clothed with short, ashen pubes¬ 
cence, denser on undersurface than on upper. 

limd with small and rather dense punctures. Kyes prominent 
and widely separated, lightly notched in front. Antennse with 
first joint stout and moderately long, second short and trans¬ 
verse, third rather long, fourth partly concealed by third, fifth 
small and partially concealed by fourth, sixth to tenth very short 
but each with a long raimus, eleventh almost as long as ramus of 
tenth, rather thin at base but dilated towards apex. Frothor<m 
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moderately transverse, sides wider near apex than elsewhere; 
with numerous, fairly strong punctures; with a fairly large fovea 
on each side of middle of base; a shallow, longitudinal impres¬ 
sion, and a shallow, transverse one slightly in advance of the 
middle. Elytra much wider than prothorax, sides gently dilated 
to beyond the middle; with dense and sharply defined, but not 
very large punctures, rather larger on and about some feeble 
basal swellings than elsewhere. Legs rather long; hind-tibiae 
thin and parallel-sided except at extreme base. Length, 2 mm. 

Hah, —Tasm.: Mount Wellington (A. M. Lea). 

The two males before me (one of which belongs to Mr. H. H. 
D. Griffith) at first glance appear like small, dingy specimens of 
X. pectinicornis^ but may be at once distinguished by the eyes. 
Champion says of the eyes of that species, “very large, narrowly 
separated in front”; and a specimen before me, that agrees well 
with his description and figure, has the eyes so close together 
that, at first glance, they appear to be touching, and the distance 
separating them is only about the width of a facet, certainly dis¬ 
tinctly less than the thickness of the basal Joint of an antenna. 
On the present species, the eyes, although large, are much smaller 
than on that species, and even more apart than those of its 
female, the distance between them at their nearest being about 
equal to the diameter of an eye, and quite as much as the length 
of the basal joint of an antenna; thei’e are also slight differences 
in the sculpture elsewhere. 

Xylophilus spinipes, n.sp. 

Black; prothorax, shoulders, palpi, four front legs, and 
hind-tarsi reddish. Moderately clothed with ashen or whitish 
pubescence. 

Head with small but fairly dense punctures. Eyes large, close 
togetlier, and subtriangularly notched. Antennae moderately 
long and not very thin, second Joint small, third to tenth each 
almost as long as wide, eleventh slightly longer than ninth and 
tenth combined. Prothorax rather small, almost parallel-sided 
from base to near apex; with a shallow and irregular median 
line, and a small depression on each side of base; punctures 
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sharply defined, and very little larger than on head. Elytra 
much wider than prothorax, parallel-sided from shoulders to near 
apex, with a feeble swelling on each near scutellum; punctures 
dense, sharply defined and of moderate size near base, becoming 
much smaller posteriorly. rather long; front trochanters 

acutely spined; hind-femora stout; front tibise bisinuate on lower 
surface, and dentate at tip: hind pair not much thicker than 
middle ones. Length, 2| mm. 

N.S. W.: Wollongong (A. M. Lea). Unique. 

Structurally close to X abnormis^ but elytra entirely dark, 
except for a spot about the size of an eye on each shoulder. The 
distance between the eyes at their nearest point is about equal 
to the thickness of the basal antennal joint. The basal joint of 
the hind-tarsi is rather more strongly curved than usual; the 
armature of the front trochanters is much as in many Fselaphidm. 

Xylophilus opacioollis, n.sp. 

Black ; prothorax, palpi, four front legs, and hind-knees 
fiavous, head of a dingy flavous with the base infuscated, three 
basal joints of antennse obscurely testaceous, the others darker. 
Bather densely clothed with very short, pale pubescence. 

Head moderately convex: with dense, partially concealed 
punctures. Eyes large, lightly notched in front, separated for 
about the length of two basal joints of antennae. Antennae 
moderately long, second joint short and subglobular, third 
thinnest of all and slightly longer than first, fourth to tenth very 
feebly decreasing in length, and very feebly increasing in width, 
eleventh distinctly wider than tenth, and almost as long as ninth 
and tenth combined. Apical joint of palpi very large and 
strongly securiform. Frothm'oao about as long as wide, moder¬ 
ately convex, nowhere shining, sides very feebly dilated from 
base to near apex, with a vague depression on each side of middle 
of base, and a still more feeble one on each side, with vague 
remnants of a median, ti-ansverse impression and a median line; 
punctures much as on head. Elytra long, thin, and parallel¬ 
sided to near apex, basal swellings extremely feeble; with dense 
and sharply defined punctures of moderate size about b^tse, 
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becoming very small posteriorly. Legs rather long and thin; 
hind-tibiae no wider at apex than at apical third, and not notched; 
hind-tarsi with basal joint distinctly curved, and much longer 
than the rest combined. Length, 4 mm. 

W.: Jenolan (J. C. Wiburd). Unique. 

An unusually elongate species, which I w^as at first disposed 
to consider as not belonging to the genus; but the metasternum 
and abdomen, altliough longer than usual, are not otherwise 
aberrant. The type is probably a male. 

Xylophilus longicorpus, n.sp. 

Blackish, prothorax, palpi, and legs (hind-tibise slightly 
infuscated at apex) flavous. Closely covered with very short, 
pale pubescence. 

Head rather convex; with dense and rather small, partially 
concealed punctures. Eyes large, prominent, lightly notched, 
separated for slightly more than the length of the two basal 
joints of antennae. Apical joint of palpi large, and strongly 
securiform. Frothorax slightly longer than the basal width, 
sides lightly dilated to near apex and then rounded, with a 
rather shallow, semidouble, medio-basal impression, and a feeble 
depression on each side, with a fairly distinct but shallow, trans¬ 
verse impression slightly nearer apex than base; punctures 
somewhat as on head. Elytra long and thin, much wider than 
prothorax; basal swellings and punctures much as on preceding 
species. Legs moderately long and rather thin; hind-tibise con¬ 
spicuously dilated to, and strongly notched at apex; hind-tarsi 
with basal joint moderately curved, and more than twice as long 
as the rest combined. Length, 3 J mm. 

Hah. —Is.S.W.: National Park, near Sydney (A, M. Lea). 
Unique. 

An unusually long, thin species, in general appearance closely 
allied to the preceding one, but readily distinguished by the 
hind-tibise; in addition, there are many slight differences in the 
prothorax and legs. The first joint of the antennae is of the 
usual size, the second is short and subglobular, [the others are 
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missing];* but the species has been described on account of its 
close resemblance to the preceding one, from which it is strikingly 
distinct by the hind-tibise. The colours of both species are some¬ 
what as in X. eucalypti and X, flavicollis, but otherwise they 
have little in common with those species. 

Xylophilus microdbres, n sp. 

5 . Bright castaneo-flavous, head deeply infuscated. Moder¬ 
ately densely clothed with (for the genus) not very short, stra¬ 
mineous pubescence. 

Head with rather dense and sharply defined, but not very 
large, punctures. Eyes prominent, separated for about the 
length of the two basal joints of antennae, lightly notched in 
front. Antennae moderately long, second joint slightly stouter 
and slightly shorter than third, eleventh slightly wider than 
tenth, and almost as long as ninth and tenth combined. Pro- 
thorax small, strongly transverse; with a vaguely impressed, 
median line, a feeble depression on each side of base; with dense 
and sharply defined punctures. Elytra comparatively large, 
much wider than prothorax, parallel-sided to near apex, with a 
feeble impression on each side at base; punctures dense, sharply 
defined and moderately large about base, becoming smaller pos¬ 
teriorly. rather long and thin; hind-tibise no wider at apex 

than in middle. Length, mm. 

Hob. —Tasm.: Huon River (A. M. Lea). Unique. 

A pale species, with infuscate head and conspicuous punc¬ 
tures. From X. flavescens, it differs in being larger, pro thorax 
considerably smaller in proportion to the elytra, eyes larger and 
closer together than in the female of that species, and hindlegs 
very different from its male. The hind-tibise (not dilated, and 
not notched at the apex) are different from those of X. divisus^ 
and several other pale species. 

Xylophilus impressiceps, n.sp. 

Black, parts of appendages reddish. Moderately densely 
clothed with fairly long, stramineous pubescence. 

* The species, however, belongs to a group without strikingly distinctive 
antennss. 
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Head with numerous, small punctures; with a shallow but 
fairly distinct, median line. Eyes prominent, lightly notched, 
separated for about the length of the basal, antennal joint. An> 
tennaj moderately long and not very thin, second joint slightly 
shorter than third, eleventh distinctly wider than tenth, and 
almost as long as ninth and tenth combined. Prothorax rather 
small, moderately transverse; with dense but somewhat irregular 
punctures; with a distinct, raedio-basal impression (evidently the 
remnant of a median line) and a transverse one on each side near 
base, and with remnants of a very feeble one across middle. 
Elytra much wider than prothorax, parallel-sided to near apex, 
with a moderate swelling close to scutellura on each side of base; 
and a shallow depression commencing between each swelling and 
the shoulder, and ending behind the swelling; with dense and 
sharply defined punctures of moderate size, but becoming small 
posteriorly. Legs rather long and thin; hind-tibise no wider at 
apex than in middle. Length, 2^ mm. 

Hah, —Tasm.: Mole Creek (A. M. Lea). 

The type appears to be a female, and, in general appearance, 
is close to X, immamlatus', but the antennae are darker, pro- 
thorax with three basal impressions, and head with a distinct, 
median line towards base. The elytra are uniformly blackish, 
but not of quite so deep a black as the head and prothorax; the 
appendages are more or less piceous-brown, with the tarsi paler. 

Xylophilus vaeiicornis, n.sp. 

Piceous-brown, appendages paler, head and undersurface 
black or blackish. Closely covered with very short, ashen 
pubescence. 

Head rather strongly transverse, with small but fairly distinct 
punctures. Eyes large, prominent, lightly notched, distance 
between them at their closest about equal to the length of the 
two basal joints of antennse. Antennae rather long and thin, 
second joint small and siibglobular, none of the others transverse, 
eleventh not much wider or longer than tenth- Frothorax small 
and lightly transverse; with dense and rather distinct punctures; 
with a transverse depression (dilated on each side) across middle, 
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and four depressions at base. ElyPra much wider than prothorax, 
very feebly dilated to beyond the middle, with a feeble swelling 
on each side of scutellum, and a shallow depression at the side 
of, and behind, each swelling; with dense and sharply defined, 
but not very large punctures on basal half, becoming smaller 
posteriorly. Legs rather long and thin: hind-tibia? no wider at 
apex than in middle. Length, mm. 

5 , Differs in having the eyes smaller and less close together; 
antennge much shorter, with several of the joints transverse; ab¬ 
domen more convex, and legs somewhat shorter. 

—Tasm.: Wai-atah, Swansea, Frankford, Hobart, Mount 
Wellington, Huon Eiver (A. M. Lea). 

In general appearance, close to X acacice^ but antennae of male 
conspicuously longer, punctures distinctly coarser, and upper 
surface without apparent “bloom," owing to the pubescence being 
somewhat longer, although still very short. At first glance, the 
antenna of the male resemble those of the male of X. conspiciU 
iatus, but all the joints are distinct. The antennae are consider¬ 
ably longer than in X. inconspicuus; they are usually infuscated 
from near the base, but sometimes are entirely pale; occasionally 
parts of the femora are lightly infuscated. One specimen has 
the prothorax quite as black as the head, and the elytra almost 
as black. The specimen {$) from Waratah has the antennse 
rather longer than usual, and entirely infuscated; the femora 
deeply, and the tibiae lightly, infuscated; and almost the whole 
of the body-parts deep black. It certainly “looks" as if it 
belonged to a different species, and to a thinner and longer male 
from Frankford; but the differences appear to be varietal only 
from the normal form. 

Two males fi*om Western Australia (Donnybrook and Kai’ri- 
dale) are paler than the Tasmanian specimens, with thinner and 
longer antennae and legs, and more conspicuous, elytral punctures; 
they appear to represent a variety only. 

Xylophilus micromelas, n.sp. 

Black, parts of undersurface and of appendages obscurely 
paler. With rather sparse and minute, ashen pubescence, 



BY A. M. LEA. 


557 


Head with dense and small punctures. Eyes prominent, widely 
separated, moderately notched and (for the genus) decidedly 
small. Antennje moderately long, second joint subglobular, 
decidedly shorter and stouter than third, none of the others 
transverse, eleventh slightly longer and wider than tenth. Fro- 
thorax rather small, distinctly transverse, sides gently rounded; 
punctures dense and rather sharply defined; with three feeble 
impressions across middle, and four at base, the two median ones 
of the latter more conspicuous than the others. Elytra much 
wider than prothorax, parallel-sided to near apex, with two, 
feeble, sub-basal impressions; with dense and sharply defined 
punctures of moderate size, becoming smaller (but quite distinct) 
posteriorly. Legs rather long and thin. Length, 1J mm. 

$. Differs in being rather more robust, eyes smaller and more 
distant, antennae shorter, second joint larger and some of the 
others lightly transverse, abdomen more convex, and legs slightly 
shorter. 

HaK —Tasm.: Huon River, Mole Creek (A. M. Lea). 

A short, dumpy species, with blackish antennse, rather close to 
X, 4-foveatus^ but slightly smaller, antennae and legs darker, pro- 
thoracic impressions not quite the same at the base, and with an 
additional (but feeble) one in middle of the disc. At first glance, 
the whole of the appendages appear to be blackish; but, on close 
examination, the coxse, and parts of the tibiae and tarsi are seen 
to be obscurely testaceous. In the type-female, the subscutellar 
elevations are feeble, but traceable; but they are practically absent 
from the male. 

Xylophilus bimaculivextris, n.sp. 

Of a dingy piceous-brown; head almost black, elytra, muzzle, 
antennae, palpi and legs of a more or less dingy brownish-testa¬ 
ceous; a fairly large, oblique, elliptic, flavous spot on each side of 
base of abdomen. With veiy short, ashen pubescence. 

Head with minute punctures. Eyes prominent, widely separ¬ 
ated, moderately notched in front, and (for the genus) rather 
small. Antennse leather long and thin, second joint subglobular, 
slightly shorter than third, none transverse, eleventh wider than 
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tenth, but shorter than ninth and tenth combined. Frothora^x 
rather small and slightly transverse, with a shallow, twice inter¬ 
rupted impression across middle, and with four impressions at 
base, of which the two median ones ai-e oblique, larger and more 
distinct than the others, and almost touch. Elytra comparatively 
large, much wider than prothorax, sides feebly dilated to beyond 
the middle, with a feeble swelling on each side of scutellum, and 
a depression behind each swelling; with dense and sharply de¬ 
fined punctures on basal half, becoming very small posteriorly. 
Lp.ys long and thin; hind-tibiae thin throughout. Length, l-^-l'|mm. 

Hah. —N.S.W.: Jenolan (J. C. Wiburd), Wollongong (A. M. 
Lea). 

Readily distinguished from all the other, small, dingy species 
of the genus, by the two, conspicuous, abdominal patches ; 
although these are probably sexual (and masculine), they are 
slightly elevated, and have denser clothing than elsewhere. The 
elytra are distinctly paler than the prothorax, and the latter is 
somewhat paler than the head; the basal joints of the antennse 
are somewhat paler than the others. On one specimen, each 
segment of the abdomen is flattened in the middle; on another, 
they are similarly flattened, but the apical segment has a con¬ 
spicuous depression on each side of the middle; probably, how¬ 
ever, the flattening was due to the specimens being mounted 
when the abdomen was in a soft condition. 

Xylophilus convbxiceps, n.sp. 

(J. Blackish; palpi, tarsi, and coxse obscurely paler. Moder¬ 
ately clothed with very short, depressed, ashen pubescence; the 
elytra, in addition, with a few, fine, upright hairs. 

Head of moderate size and rather strongly convex, narrowed 
behind eyes and at base, with a distinct (but normally concealed) 
neck, median line vaguely traceable, semicircularly depressed in 
front; with dense and sharply defined, but rather small punc¬ 
tures. Eyes rather small, lateral, very prominent, entire, lather 
distant from base. Antennse long and thin, each inserted in 
front of a slight ridge placed obliquely inwards from the eye, 
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first joint not very long, its apical portion subglobular, second 
small and subglobular, third slightly longer than first or fourth, 
feebly dilated to apex, fourth to tenth subequal in length, each 
lightly and regularly dilated to apex, eleventh slightly longer 
than tenth, its tip modei*ately acute. Apical joint of palpi 
securiform. Prothorax rather small, about as long as wide, dis¬ 
tinctly narrower than head; with a conspicuous, semidouble, 
medio-basal impression, and a smaller but distinct one on each 
side of base, a distinct impression across middle at apical third, 
but rather shallow in middle, and with a vague, median line; 
with dense punctures, slightly larger than on head. Scutellnm 
minute. Elytra lightly convex, distinctly wdder than prothorax, 
almost pai’allel-sided to near apex, with a vague swelling on each 
side of scutellum; punctures crowded, sharply defined, and 
slightly larger than on prothorax, becoming smaller (but still 
distinct) posteriorly. Sterna with crowded and moderately 
large punctures; metasternum elongate, with a distinct, medio- 
apical fovea. Abdomen large, all sutures distinct; with dense, 
sharply defined punctures, rather smaller than on sterna; second 
and fifth segments slightly larger than each of the others. Legs 
rather long and thin; front coxse touching, middle pair lightly, 
the hind ones moderately separated, hind-femora moderately 
stout, hindmargin with a conspicuous patch or fringe of pale 
pubescence, shorter near base than in middle, so as to cause a 
notched appearance. Length, 2J-2J mm. 

Hah, —^Tasm.: Hobart (A. M. Lea). 

The suture between the two basal segments of abdomen is 
quite distinct across the middle; the margins of the prothorax 
are not keeled, and the prostemai sutures are rather distinct; 
the clothing of the hind-femora is remarkable, but there are 
many Xylophili with curious, femoral clothing. Under a com¬ 
pound power, the hind-tibiae appear to be terminated by two 
small spines (invisible under a Ooddington lens), and the hind- 
tarsi to have the basal joint as long as the rest combined, the 
second short, the third produced as a lobe under the base of the 
fourth, and each claw to have an obtuse swelling at its base, 
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I am satisfied that all the preceding species belong to Xylo- 
or to some of the many subgenera proposed at its expense; 
but so many, apparently strikingly distinct forms have been 
separated from that genus, and later on reunited with it, that it 
seems desirable not to propose any new genus on species that 
could, by any reasonable probability, be referred to it. It is 
probable that the present, and some of the following species, may 
be considered worthy of generic rank, but, for the present, they 
are referred to the main genus. Whether this and the next 
species are allowed to remain in Xylophihis or not, however, 
they should always be generically associated. 

Xylophilus subserraticornis, n.sp. 

Black, prothorax flavous, parts of legs obscurely flavous. 
Moderately clothed with short, depressed, ashen pubescence; 
elytra, in addition, with a few, fine, upright hairs. 

Head and appendages as in preceding species, except that the 
median line is still more feebly impressed, that the punctures are 
slightly more distinct, and that the antennae have a slightly more 
serrated appearance. Frothorax slightly transverse, and dis¬ 
tinctly narrower than head, beise and apex equal, sides gently 
rounded, with an impression across middle at apical third, rather 
shallow on disc but fairly deep on sides, with a conspicuous, curved, 
medio-basal impression, and a small, round fovea on each side; 
punctures much as on head. Soutellim minute, within a shallow 
depression. Elytra rather long, much wider than prothorax, 
almost parallel-sided to near apex, with a vague swelling on each 
side of scutellum; punctures dense, sharply defined and of moder¬ 
ate size, becoming smaller posteriorly. Sterna and abdomen much 
as in preceding species. HinA-femora each with a conspicuous 
pad of pale pubescence on hind-margin from base to near apex. 
Length, mm. 

Hah, —^N.S.W.: Jenolan (J. C, Wiburd). Unique. 

Structurally close to the preceding species, but with flavous 
prothorax, and clothing of hind-femora somewhat different. The 
eleventh joint of both antennse, and the middle legs are missing 
from the type. 
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XyLOPHILUS INPLATIPENNIS, n.Sp. 

Of a dingy piceous-brown, head and prothorax almost black. 
Moderately clothed with very short, ashen pubescence. 

Head transverse, rather convex, shining; with some distinct 
punctures between eyes but sparse elsewhere; muzzle short. Eyes 
rather large, lateral, prominent, coarsely faceted, scarcely notched, 
rather distant. Antennas long and thin, second joint small and 
subglobular, third to tenth equal and cylindrical, eleventh slightly 
longer and wider than tenth. Apical joint of palpi securiform. 
Prothoii^aoi rather small, slightly wider than long, base con¬ 
siderably wider than apex, with a conspicuous, oblique, slightly 
curved impression, commencing near middle of base, and ending 
on each side near apex, a shallow median line on apical two- 
thii'ds; punctures dense and somewhat irregular, but usually 
sharply defined. Scutellum small. Elytra flat, much wider than 
prothorax, considerably dilated to near apex, and then widely 
rounded, with an extremely feeble swelling on each side of scu. 
tellum; punctures dense, sharply defined, and of moderate size 
near base, becoming smaller posteriorly. Metmtermmi shining, 
with distinct punctures at base and sides, and with a conspicuous, 
medio-apical impression.' Abdomen with second segment slightly 
longer than first, the suture between them distinct across middle. 
Legs long and thin; front coxse touching, the others lightly 
separated; penultimate joint of tarsi produced below claw-joint. 
Length, 2J-2imm. 

Hah, —Tasm.: Mount Wellington, Ulverstone (A. M. Lea). 

In general appearance, like a minute Trichosalphigiis, The 
oblique impression on each side of the pronotum is considerably 
deeper in front than where the two join near the base (although 
very conspicuous there); as a result, the apical portion appears 
to be rather strongly convex in the middle, and much deeper 
than the basal portion. In the male, the antennse distinctly 
pass the metasternum; in the female, they scarcely extend so far, 
and the joints (especially after the fifth) are less cylindrical. 

The dilated elytra, and suture betvreen the two basal segments 
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of abdomen distinct across the middle, are aberrant features; the 
sculpture of the prothorax is also peculiar. If it should eventu¬ 
ally be considered necessary to refer it to a new genus, the next 
species should probably also be associated with it. 

Xylophilus yillosicornis, n.sp. 

(J. Of a dingy piceous-brown, appendages somewhat paler. 
Clothed with short, ashen pubescence, but the antennae with 
numerous, rather long hairs. 

ITead transverse, shining, rather convex; with distinct punc¬ 
tures; muzzle short. Eyes moderately large, lateral, prominent, 
coarsely faceted, lightly notched, rather distant. Antennae de¬ 
cidedly long and thin, second joint small and subglobular, third 
to tenth cylindrical, third slightly longer than fourth, fourth to 
tenth subequal, eleventh distinctly longer than tenth and slightly 
wider. Apical Joint of palpi strongly securiform. Frothorax, 
rather small, lightly transverse, with a conspicuous, curved, 
medio-basal, semidouble impression, and a small impression near 
it on each side; a strong, transverse impression on each side near 
apex, but not traceable to middle, with a very vague, median 
line on apical half; punctures small, and moderately dense. 8cu- 
tellum small. Elytra long and feebly convex, much wider than 
prothorax, basal third parallel-sided, and then very feebly dilated 
to near apex, with a very vague swelling on each side near scu- 
tellum; punctures dense and shaiply defined, but not very large 
near base, becoming smaller posteriorly. Metasternum rather 
elongate; with numerous, sharply defined punctures; a distinct, 
medio-apical impression. Abdomen with second segment slightly 
larger than first, the suture between them distinct across middle, 
third and fourth segments small. Legs long and thin, their coxsb 
and tarsi as in the preceding species. Length, If mm. 

Hah, —Tasm.: Mount Wellington (A. M. Lea). Unique. 

With the general appearance of some of the thinner specimens 
of X tenuicornis^ but prothoracic impressions, antennae, and 
abdomen different. The head and abdomen are rather darker 
than the other parts. 
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Xylophilostenus, n.g. 

Head of moderate size, with a distinct neck. Eyes large, 
transverse, coarsely faceted, deeply notched; rather close together 
in front. Antennse of moderate length, some of the joints 
strongly ramose in male, simple in female. Palpi with apical 
joint strongly securiform. Frothorax strongly transverse, mar¬ 
gins keeled. Scutellum small. Elytra long and almost parallel¬ 
sided, not much wider than prothorax. Mesosternnm moderately 
long; episterna wedge-shaped; epimera briefly triangular. Meta¬ 
sternum elongate; episterna rather narrow, conspicuously nar¬ 
rowed posteriorly. Abdomen with all sutures distinct, first seg¬ 
ment shorter than second along middle, but longer at sides; 
second slightly longer than third or fourth, the latter slightly 
longer than fifth. Legs rather long and thin; front cox« touch¬ 
ing, coxal cavities widely open behind, middle coxse separated in 
front, but touching behind; hind-coxse almost touching; femora 
unarmed; tibise lightly spurred, hind pair slightly dilated to and 
feebly notched at apex; tarsi with penultimate joint produced as 
a lobe under base of claw-joint, claws small and apparently 
simple. 

The typical species is a naiTow, depressed insect, in general 
appearance strikingly close to many species of Heteromastix of 
the Malacoderniidce] it differs from Xylophihis in its decidedly 
more elongate form, and distinct suture between the first and 
second abdominal segments. The wings are large and blackish. 

Xylophilostenus octophyllus, n.sp. (Plate xxix., fig-2). 

Black or blackish, prothorax flavous; legs and palpi of a 
more or less dingy flavous or testaceous, the hindlegs sometimes 
piceous. Moderately clothed with whitish or ashen, suberect 
pubescence, on the prothorax with a somewhat golden tone; 
undersurface and legs with shorter, depressed pubescence. 

Head with minute and not very dense punctures; with a 
shining, oblique ridge near each eye, the space between the ridges 
subtriangular, depressed, and with more conspicuous punctures 
than elsewhere.- Eyes some distance from the base, at their 
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closest separated from each other for about the length of second 
joint of antennae. Antennae inserted in front of the ocular 
notches, first joint moderately long, dilated to apex, second small, 
third almost as long as first but rather less dilated to apex, 
fourth to tenth very short but each ’Cvith a long and thin ramus, 
eleventh long, thin, and resembling the ramus of the preceding 
joint. Frothorax about twice as wide as long, base truncate, 
sides gently rounded; with small and fairly dense punctures; 
with a rather small and deep fovea on each side of base, and a 
wider and shallow depression between them. Elytra more than 
thrice as long as head and prothoiux combined; with dense, 
sharply defined punctures of moderate size, becoming rather 
small posteriorly, but nowhere lineate in arrangement. Front 
tarsi not very long, first joint slightly shorter than foui*th; hind- 
tarsi with first joint lightly curved and longer than the rest 
combined. Length, 3f-4mm. 

Differs in having the eyes not quite so close together, 
antennae longer and without rami, fourth joint slightly longer 
than third, the others very feebly decreasing in length, elytra 
slightly wider posteriorly, abdomen more convex, and legs some¬ 
what shorter. 

Hah. —Tasm.: Mole Creek, Ulverstone, Burnie, Hobart (A. M. 
Lea). 

The antennal rami appear to be of a very fragile nature, as 
most of them are damaged on the two males before me; each of 
them is about as long as the elytra are wide, and slightly knobbed 
at the tip. 

RHIPIDOPHORID^. 

PeLEGOTOMOIDES SUBPARALLEEA, 11. Sp. 

Black, claws and tibial spurs reddish. Densely clothed with 
shoi^t, ashen pubescence. 

Antmh?ue rather stout, third joint almost as long as fourth and 
fifth combined, fifth slightly longer and distinctly wider than 
fourth, sixth to tenth strongly serrated, eleventh notched on each 
side near apex. Prothorax with sides strongly rounded, apex 
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not half the width of base, with three feeble depressions in a 
transverse series across middle. Elytra a trifle wider than pro- 
thoi’ax; almost parallel-sided to beyond the middle, each with a 
shallow, longitudinal depression, and with traces of feeble costae. 
Length, 12-16 mm. 

Hah. —N.S.W.: Jenolan (J. C. Wiburd), Mount Kosciusko (R. 
Helms). 

A rather large, dingy species (although much smaller than P. 
comcollis)^ that might be referred to Gerstacker’s first section of 
the genus. The elytra are much less narrowed posteriorly than 
any of the species named by Macleay. The specimens from 
Mount Kosciusko have the elytra and tarsi of a dingy brown, the 
abdomen and antennas somewhat darker; on the type, part of 
the elytra and scutellum are obscurely brownish, but on a second 
specimen, from Jenolan, these parts (except as to their clothing) 
are entirely black. 

<EDEMERID^. 

PsEUDOLYCUS TARSALis, n.sp. (Plate xxix., fig. 3). 

$. Black, opaque, elytra of a brick-red. Densely clothed with 
shoH pubescence, similar in colour to the derm on which it rests. 

Head strongly convex between eyes. Antennae -with third to 
sixth joints flat, strongly inflated and subtriangular, seventh also 
flat and inflated, but lop-sided, eighth to eleventh much thinner 
and cylindrical, eleventh semi-double. Prothorax strongly trans¬ 
verse, widest close to apex, angles evenly rounded off, with a 
vague, median depression somewhat deeper at base and apex, and 
with a large, irregular excavation towards each side of disc. 
Elytra much wider than prothorax, slightly dilated posteriorly; 
each with four, conspicuous, subcostal elevations on disc, suture 
also elevated but not to base; surface densely and finely granu¬ 
late but partially concealed by clothing. Basal joint of hind- 
tarei with a conspicuous setse-tipped projection at the outer base. 
Length, 12| mm. 

Hah. —Tasm.: Erankford (A. M. Lea). Unique. 

In general appeaiance, strikingly close to var. rufipennis of 
P. homiorrhoidaliSi but at once distinguished by the hind-tarsi 
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(the remarkable sculpture may be sexual, but, as the type is a 
female, this is unlikely); the prothorax is also very much shorter, 
and without the conspicuous medio-basal impression bounded 
posteriorly by oblique ridges, being even shorter than in P. 
loallaceL The semi-doubling of the apical joint of the antennae 
is so conspicuous, that that joint appears to be really two; and 
these regularly decrease in length, with the others, from the 
eighth. On the type, the elytra are not entirely red, as the 
suture, for a short distance, is black; and there is a slight infus- 
cation on the disc of each at about the basal fourth; the latero- 
basal margins (concealed from above) are also black; the legs 
(except for the claws and tibial spines) and anteiinye are entirely 
black. 

PSEUDOLYCUS BIVITTICOLLIS, n.Sp. 

9 . Black, opaque; elytra and two prothoracic vittse of a bright 
brick-red; antennae with most of the eighth and ninth joints, and 
the bases of the tenth and eleventh, obscurely red. Densely 
clothed with pubescence, similar in colour to the derm on which 
it rests. 

Head strongly convex between eyes. Antennae with third to 
seventh joints wide, flat, and subtriangularly dilated to neai- 
apex, eighth to eleventh much narrower and cylindrical, eleventh 
conspicuously semi-double. Prothorax widest near apex, where 
the width is slightly more than the length, but base less than 
the length; with a shallow, median line from apex to base, and 
somewhat dilated posteriorly; a shallow depression on each side 
in front. Elytra much wider than prothorax; each with four, 
conspicuous, costal elevations on disc; surface finely granulate. 
Length, 14 mm, 

Hah, —^N.S.W.: Galston (D. Dumbrell). 

In general appeaiance (except for the prothoracic vittiie) much 
like the var. rihjipennis of P. hc&mm'rhoidalu^ and witli antenna* 
of very similar shape (but not colour); but differs in having the 
depressed median line of the prothorax commencing almost at 
the extreme apex, and gradually dilating to the base, so that 
there is not a medio-basal ‘triangle. The eighth joint of antennse 
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is almost entirely of a dingy flavo-testaceons, the ninth and tenth 
partly so, the eleventh is distinctly semi-double, the apical portion 
being conspicuously shorter and narrower than the basal portion. 
The prothoracic vittJe are almost parallel-sided, and parallel to 
each other, in which they differ from the form of F. hcemoptm'U8 
ha\'ing the pronotum bivittate; but the females of both species 
may be distinguished by the seventh and eighth joints of antennae; 
in the present species, their proportions being as in F. hcemo- 
rrkoidcdis^ although, in colour, the apical Joints approach those of 
P. hc&mopte.rus. A specimen from Beech worth (Victoria; in 
Coll. Carter), has the prothoi-acic vittse considerably reduced in 
size, so that they do not quite touch the base, and terminate 
about the middle. 

Table of the Species of Fseudolycim. 


A. Antennje conspicuously eleven-jointed. 
n. Sutural costa near base curving round to join firet 

discal costa .. wcdlacei. 

aa. li^utural costa not joined to first discal costa. 

fK Median vitta of prothorax continuous throughout carferi. 

hb. Median vitta terminated before ai)ex . vitticollis. 

AA. Antennae with apical joint semidouble, causing them 
to appear almost or quite twelve-jointed. 

B. Pronotum polished and glabrous. hUaris. 

BB. Pronotum densely clothed (at any rate in parts). 

0. Basal joint of hind-tarsi not simple. taraalis. 

GO. Basal joint simple. 


D. Prothorax having two ridges, which diverge 
obliquely hindward from the middle of the 
median line, enclosing a triangular depression, 
c. Eighth joint of antennje quite as flat as, and 


more than half the width of seventh . uiger. 

fc. Eighth joint suboylindrical, and less than half 

the width of seventh . hcenwrrhoidalis, 

DD. Prothorax not as in B. 

E. Pronotum red along middle . forridn^, 

EE. Pronotum black (or, if partly red, then black 
along middle). 

F, Eighth joint of antennse of female much less 

than half the width of seventh . biiitiicofliB, 

FF. Eighth joint of female more than half the 

width of seventh . ht^mopteriuf. 
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!N’otes on Table. 

e. P. iiiger is placed here with hesitation, as the medio-basal 
depression is less triangular than in P. hc^morrhoidalis^ and the 
posterior bounding lines are more obtuse and less straight. 

P. camliculatm was not included in the table, owing to the 
broken antennse of the type; but it would probably be associated 
with P. hilaris. 


Dohrnia undijlaticollis, n.sp. 

(J. Black, front of head (except labrum) and its undersurface 
except behind eyes), prothorax, most of legs, and parts of antennae 
and palpi davous. Densely clothed with pale, depressed pubes¬ 
cence; less conspicuous on head and prothorax than elsewhere. 

Mead gently convex towards base, and obliquely flattened in 
front; with dense and small, but rather sharply defined punc¬ 
tures. Eyes large, prominent, and entire. Antennae rather 
long and thin, eleventh joint slightly longer than tenth, and 
feebly semi-double. Frothoraa: distinctly transverse, sides moder¬ 
ately dilated towards apex, apex gently rounded, base bilobed 
and narrowly upturned; with a wide, transverse depression near 
apex, a smaller medio-basal depression, and a shallow impression 
on each side about the middle; wdth very small punctures. Elytra 
much wider than prothorax, parallel-sided to near apex; each 
with two, feeble, discal costae; punctures crowded and small, but 
sharply defined. Tip of abdomen triangularly notched. Lege 
rather long and thin; claws each with a small but distinct basal 
swelling. Length mm. 

$. Difiers in being somewhat wider, eyes rather less prominent, 
antennae and legs a little shorter, and abdomen not notched. 

,//«&.—N.S.W. : Blackheath (G. Masters), Jenolan (J. C. 
Wiburd), National Park (A. M. Lea).—Victoria (H. J. Carter). 

Ill general appearance very close to D, hifomicollis^ and with 
the labrum quite as conspicuously black, but the prothorax with 
a transverse impression covering the whole of the space near the 
apex, instead of with two, large, disconnected excavations. The 
eight apical joints of the antennse are narrowly flavous at base, 
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but the three other joints have most of their imderparts pale; 
the tips of the palpi are infuscated; the tarsi are mostly black or 
infuscated, the front tibiie infuscated about apex, the middle 
ones have the infuscation more extended, and the hind ones 
still more so; on two specimens, the hind-femora are stained with 
black about the middle; on several specimens, the head has a 
vague, brassy gloss; the scutellum is black, except that, on one 
specimen, its tip is obscurely diluted with red. 

Table of the Species of Dohniia, 


Antennje of male with some joints distorted.. miranda. 

Antennae of male with no joints distorted. 

Pronotiim with two, large, disnoiineeted, subapieal ex¬ 
cavations . bifovekdliA. 

Pronotum without such excavations. 

Middle femora entirely black or blackish. boisdui'cdi 

Middle femora about half pale and half black .. tremiia. 

Middle femora entirely pale. luididaficoiHs. 


CopiDiTA INCISA, n.sp. {Plate xxix., fig.4). 

Flavous and black, elytra dark metallic blue (or green). 
Rather densely clothed (more sparsely the prothorax than 
elsewhere) with subdepressed, ashen or sooty pubescence. 

Head rather strongly convex; with dense and sharply defined 
punctures, becoming crowded near base; mandibles bifid. Eyes 
large, prominent, and rather lightly notched. Antennae long 
and thin, eleventh joint slightly longer than tenth, and feebly 
semi-double. Maxillary palpi with the outer joint large, and 
strongly notched on the outer side. Frot?iorax slightly longer 
than wide, sides dilated to near apex, apex gently incurved at 
middle, base narrowly upturned; with three, vague depressions; 
punctures fairly dense and large about base and sides, but rather 
shallow, becoming smaller elsewhere. Elytra much wider than 
prothorax, with remnants of feeble, dzscal costfe; with crow^ded 
and rather coarse punctures, in places becoming granulate-punc¬ 
tate. Length ((J2), 6J-7 mm. 

2. Differs in being somewhat wider, prothorax lightly trans- 
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verse, apical joint of palpi longer and not notched, in the tip of 
the abdomen, and the claws. 

Hah. —N.S.W.: Mount Victoria (A. M, Lea). 

In general appearance, fairly close to C. apiealis, but readily 
distinguished by the palpi of the male. In some respects, the 
specimens agree with the description of C. pidch7^a^ but the apical 
joint of the maxillary palpi is fully twice the length of the penul¬ 
timate (instead of scarcely longer) in both sexes, and in the male 
is very distinctive. The male certainly has bifid claws; in the 
female, each claw, from some directions, is seen to have a con¬ 
spicuous, basal swelling, rather acutely pointed, but the claws are 
not bifid. The fiavous parts are the clypeus and middle of 
undersurface of head, prothorax, scutellum, mesosternum, meta¬ 
sternum, basal half of femora, and the coxae. 

COPIDITA PACHYMERA, n.sp. (Plate xxix., fig.T). 

Plavous; head (except for parts of muzzle), antennae, palpi, 
knees, tibiae, and tarsi black or infuscated; elytra black, with a 
purplish gloss, and a conspicuous, median, fiavous patch. Bather 
densely clothed (sparser on the prothorax than elsewhere) with 
subdepressed, ashen oi^ sooty pubescence. 

Head moderately convex; vdth dense and sharply defined, but 
not very large punctures, becoming crowded at base, and smaller 
in front; mandibles bifid. Eyes large, prominent, and feebly 
notched in front. Antennse long and thin, eleventh joint no 
longer than tenth, and conspicuously semi-double. Apical joint 
of maxillary palpi long, and conspicuously incurved on outer side. 
Frofhorax distinctly longer than wide, sides moderately dilated 
near apex, base narrowly upturned; with vague, discal depres¬ 
sions; and dense and fairly large, subasperate punctures, becom¬ 
ing smaller and shallower in front. Elytra much wider than 
base of prothorax; each with four discal costae, moderately dis¬ 
tinct in places; densely granulate-punctate. Hind;/emor« very 
stout; hind-tibiae vrith a small, acute tooth one-third from the 
inner apex. Length, 7-|-8 mm. 

Hah ,—Sydney (H. J. Carter), Galston (D. Dumbrell). 
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In general appearance much like C\ sIoa7iei, but the male 
without a supplementary process to the palpi, hind-femora un¬ 
usually stout (fully twice as thick as the others), and hind-tibiae 
dentate. Tlie abdomen appears to be composed of but four 
ventml segments, with the apical one large, lightly produced at 
the middle of its apex, and not concealing the complicated geni¬ 
talia; the true first segment, however, is visible at the sides. 
The elytra have the suture narrowly pale, but, in the middle, 
there is a suddenly dilated, subquadrate patch, rather sharply 
defined, but with somewhat jagged edges. 

Five females from Galston probably belong to this species; 
they have the hind-femora not, or scarcely, stouter than the 
others, and the hind-tibise simple; the dark parts of the append¬ 
ages rather less deeply infuscated, and the median patch of the 
elytra is more regularly quadrate. 

CopiDiTA MEDioPLAVA, n.sp. (Plate xxix., figs. 5, 6). 

Flavous and black or blackish, elytra black with a purplish 
gloss, the suture and a conspicuous median patch fiavous. Cloth¬ 
ing much as in preceding species. 

Head with eyes, mandibles, and antennse as in preceding 
species. Apical joint of maxillary palpi large and conspicuously 
notched on outer side. Fi'othorcvx with outlines and discal im, 
pressions as on preceding species, but with smaller punctures. 
Elytra much as in that species, except that the costal elevations 
are even less pronounced. Legs long and thin. Length, 6^-6-|mm. 

Hah. —N.S.W. : Canterbury, near Sydney (H. J. Carter), 
Galston (A. M. Lea). 

In general appearance strikingly close to the preceding species, 
but the apical joint of the palpi with a strong, median notch; the 
notch rendered more conspicuous by the space behind it being 
pale and membranous (it is much as on C. incisa) the hind- 
femora also are no stouter than the others; and the basal segment 
of tlie abdomen is quite distinct; the genitalia of the type are 
veiy conspicuous. C. sloanei, which it somewhat resembles, has, 
in the male, a conspicuous basal appendage to the apical joint of 
the palpi. The undersurface (except the three median segments 
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of the abdomen, which are deeply infuscated) is paler than the 
prothorax and elytra, these being of a rather bright flavous; the 
infuscation of the legs is not very deep. The dilated, sutural 
patch is much as in the preceding species. 

The five females commented upon, under the preceding species, 
may possibly belong to this one, but the abdomen of each is 
entirely pale (as in the male of that species), not bicolorous (as 
in the male of this species). 

CoPiniTA TENUicoRNiSy n.sp. 

5 . Pale fiavous, tips of mandibles blackish, pronotum with 
three, conspicuous, but not very sharply defined, infuscate lines, 
elytra with very feeble infuscate lines. 

Head rather large, with irregularly distributed and not very 
large, but sharply defined punctures; mandibles bifid Eyes 
large, prominent, widely notched, and rather closer together than 
usual in the genus. Antennae very long and thin, eleventh joint 
moderately curved, distinctly longer than tenth, and with a vague 
remnant of doubling at the apical third. Prothorax slightly 
longer than wide, sides gently dilated from near the base, which 
is narrowly upturned, with a shallow and vaguely impressed, 
irregular, median line, and feeble impressions elsewhere; with 
fairly dense punctures. Elytra much wider than prothorax, each 
with four discal elevations, of which the third (apart from its 
colour) is scarcely traceable; with dense but rather ill-defined 
punctures. Fifth segment of abdomen rather long, its tip 
rounded. Legs rather long and thin. Length, 12-15 mm. 

Hob, —Queensland: Cairns (E. Allen). 

The three specimens before me are apparently all females; 
they are not very close in appearance to any previously described 
species. The infuscated lines on the elytra are fairly distinct to 
the naked eye, but less defined under a lens, and are due to the 
elevations being somewhat paler than the adjacent parts. The 
antennae are unusually thin, and extend to the tip of the elytra. 
The prothoracic punctures are sharply defined on one specimen, 
much more so than on the type. 
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COPIDITA ftRACILIS, n.Sp. 

(J. Flavous; tips of mandibles blackish, elytra with an infiis- 
cate, purplish vitta, extending from each shoulder to near the 
apex. Rather densely clothed with short, somewhat golden 
pubescence. 

Head rather convex; with sharply defined but rather sparse 
and small punctures, becoming crowded about base; mandibles 
bifid. Eyes large, rather shallowly notched in front. Antennie 
long and thin, eleventh joint slightly shorter than tenth, and 
conspicuously semi-double. Trothora/x much longer than wide, 
sides gently dilated from near biise to near apex; base narrowly 
upturned, with three, very vague, discal impressions; with dense 
and sharply defined punctures, larger and less crowded along 
middle than elsewhere. Elytra much wider than prothorax; 
each with two, rather distinct, costal elevations; with dense and 
sharply defined, but somewhat aspemte punctures. Apical seg¬ 
ment of abdomen conspicuously bilobed. Legs long and thin. 
Length 8-9| mm. 

Differs in being rather more robust, prothorax shorter, 
apical segment of abdomen longer, with the tip rounded, and the 
legs and antennae slightly shorter. 

Hah. —^Queensland: Little Mulgrave River (H. Hacker). 

With the general outlines of C. apicifiisca, but rather flatter; 
antennaj not quite so thin, with the terminal joint distinctly 
shorter; more shining, and less densely clothed, and with all the 
appendages and the undersurface pale. The elytral vittae on 
the male are very conspicuous; from' above, they appear to be 
marginal, from the base to near the apex; but, from the sides, 
the margins are seen to be narrowly flavous; on the female, the 
vittse are distinct on the shoulders, but are little more than 
vague infuscations posteriorly. The joints of the palpi are 
elongate, and scarcely differ sexually; the genitalia of the type- 
male are conspicuously protruding. 

CoPIDITA PLAVA, n.Sp. 

Flavous, opaque; tips of mandibles blackish. Densely 
clothed with very short, somewhat golden pubescence. 


41 
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Bead rather convex between eyes, vaguely depressed in front; 
with dense and sharply defined, but rather small punctures; 
mandibles bifid. Eyes large, conspicuously (but not deeply) 
notched in front. Antennae long and thin, eleventh joint dis¬ 
tinctly shorter than tenth, and with scarcely a trace of doubling. 
Prothorax distinctly longer than wide, sides moderately inflated 
near apex, base narrowly upturned, with three, vague, discal im¬ 
pressions; punctures much as on head. Elytra much wider than 
prothorax; each with four, discal costse, of which the third is 
scarcely traceable. Length 8-^--10^ mm. 

$. Differs in being more robust, with somewhat shorter pro¬ 
thorax, antennie, and legs. 

linb .—Queensland (E. Allen). 

In general sculpture fairly close to C. apidfiisca^ but entirely 
pale (except for the eyes and tips of mandibles),* with somewdiat 
different clothing and punctures, and slightly stouter antennse; 
from the preceding species, it differs in being opaque, the punc¬ 
tures less conspicuous, pi'othorax more dilated to near apex, 

The surface of the elytra could fairly be regarded as shagreened, 
as the punctures are much smaller, denser, and more asperate 
than on the prothorax. The apical segment of the abdomen is 
similar sexually, but from it, on the type-male, the tip of an 
cedeagus is protruding; and, from the type-female, an ovipositor; 
the palpi have the apical joint rather longer on the male than 
on the female. 

CURCULIONIDiE. 

Epacticus suturalis, n.sp. 

Castaneous; head and rostrum black, funicle, club, tarsi, and 
undersurface almost black. Densely clothed with white, de¬ 
pressed, stout setse or scales, conspicuously denser on scutellum, 
suture, sides of mesosternum and of metasternum than elsewhere; 
elytra, in addition, with some conspicuous setae. 

Rostrum slightly longer than prothorax, moderately curved; 
apical two-thirds shining and with minute punctures, basal third 
with rows of large, partially concealed punctures. Antennse thin, 
inserted slightly nearer base than apex of rostrum; club rather 
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short, 'Prothormc about as long as wide, sides moderately 
rounded, base slightly wider than apex; with dense, partially 
concealed punctures. Elytra elongate, distinctly wider than 
prothorax, parallel-sided to near apex; with rows of rather large 
punctures, more or less concealed by clothing. Length, 2j-2J-mm. 

Hah .—Victoria (Australian Museum). 

^^-llied to E. nigrirostris but larger, and with the clothing on 
the suture conspicuously white throughout; at first glance, the 
upper surface is strongly suggestive of several species of 2fiso- 
yliTice. The sixth interstice on each elytron towards the apex is 
more densely clothed than the adjacent surface, but not so con¬ 
spicuously as the suture. The four specimens before me are 
probably females. 

Epacticus aspratilis, n.sp. 

Black, parts of legs diluted with red, scape and club castaneous, 
funicle somewhat darker. Densely clothed with large scales, on 
the upper surface mostly of a dingy white and fawn-coloured, on 
the lower surface and legs mostly white with a silvery gloss. 

Rostrum long, thin, and lightly curved; apical half shining, 
and with rows of small punctures, basal half with larger punc¬ 
tures, but more or less concealed by clothing. Antennae thin, 
inserted just perceptibly nearer base than apex of rostrum; club 
moderately long. Frotho7*a.v slightly longer than wide, sides 
moderately rounded, base slightly wider than apex; punctui'es 
dense but normally concealed. Elytra considerably wider than 
prothorax, almost parallel-sided to apical third; with rows of 
fairly large, concealed punctures. Length, 3 mm. 

Hah .—Western Australia: Geraldton (A. M. Lea). 

Moi'e robust than any previously described species of the genus. 
The rostrum is less curved than on E. ruher, but the club is much 
the same. In some lights, the scales on the head and rostrum 
have a silvery gloss, but most of the scales on the upper surface 
are dingy; they are large and rough, and (except where abraded) 
completely conceal the derm; from above, the elytra appear to 
be uniformly and densely clothed with stout scales; but, from the 
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sides, some semi-decumbent setse are \dsible. The type appears 
to be a female, and its rostrum is about once and one-half the 
length of the prothorax. 

CERAMBYOIDiE. 

Merion<eda. 

Pascoe, Trans. Ent. Soc. Lond., (2), iv., p.237; (3), hi., p.5T0. 

This genus (represented by many species in the Malay Archi¬ 
pelago and New Guinea) does not appear to have been previouslj^ 
recorded from Austi’alia. It is distinct by the acutely pointed 
elytra, pedunculate hind-femora, large basal segment of abdomen 
(which is also curiously clothed towards the apex in the male), 
deep impressions behind the clypeus, and very finely faceted eyes. 
In our catalogues, it should be placed near 2[pGynopH8\ it is a 
very interesting addition to the Australian genera of longicorn- 
beetles. 

Merionoeda australije, n.sp. (Plate xxix., fig.8). 

Bright flavous; swollen parts of femora, hind-tibise, an¬ 
tennae, and apical half of elytra black or blackish. Elytra and 
base and sides of prothorax sparsely pubescent, head witli a few 
hairs between eyes; rest of upper surface glabrous. 

Hmd rather long; with coarse punctures between eyes, small 
and sparse elsewhere; a deep, curved, clypeal suture, which has 
a short, deep impression extending backwards from its middle. 
Eyes deeply notched, distant from prothorax. Antennae extend¬ 
ing to tips of elytra, first joint not much longer than third, third 
and fourth cylindrical and equal, the following ones somewhat 
wider and depressed, eleventh slightly narrower and slightly 
longer than tenth. Prothorcuc about as long as greatest width, 
with a deep, bisinuate impression near apex, behind same with 
five longitudinal elevations; the median are elliptic and slightly 
posterior to the others; the outer ones lateral and obtuse; with 
rather sparse punctures in the depressed parts. Elytra much 
wider than prothoi'ax, suddenly and strongly narrowed from near 
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base, with the tips acutely pointed; with almost regular rows of 
large punctures, but becoming irregular posteriorly; a, rather 
obtuse Carina along middle of apical fourth. Basal segment of 
abdomen almost as long as the rest combined, second large, widely 
semicirculaiiy notched, the notch fringed with golden hairs, the 
following segments also with dense hairs in middle. Four front 
legii moderately long, the femora subpedunculate; hindlegs much 
longer, the femora strongly pedunculate, hind-tibise curved, with 
numerous, short spines, and a strong one at inner apex. Length, 
8 mm. 

Eah, —Queensland: Kuranda (H. Hacker). Unique. 

The antenna? are uniformly dark, except that towaixis the tip 
there is a slight dilution of coloui's, but not one of the joints is 
conspicuously pale, as on many species of the genus; the basal 
joint of the hind-tarsi is black [the others are missing]; the dark 
apical portion of each elytron extends slightly beyond the middle 
on the inner side, but not to the middle on the outer side. 

CHRYSOMELID^. 

OOMELA COCCINELLOIDES, 11.sp. 

Bright llavous, apical half of antennae somewhat infuscated, 
elytra black, with a conspicuous, irregular, transverse spot on 
each (or interrupted fascia), slightly before the middle. 

Head impunctate; with a vague, medio-basal impression. Pro¬ 
thorax almost four times as wide as long, base almost evenly 
rounded, sides rather strongly rounded in front; with fairly 
numerous, but very minute punctures. Elytra with rather 
strongly rounded sides; with rows of very small punctures, almost 
di^ppearing posteriorly; interstices very minutely punctate. 
Length, 4 mm. 

JIab. —Queensland: Cairns (E. Allen). Unique. 

Tlie transverse mark on each elytron extends fairly close to 
the side and- suture, but touches neither; it is evident close to 
the suture. The abdominal lamelhe are small. The elytral 
epipleura? are concave throughout. In general appeamnce, the 
type is much like some small Coccinellidce, 
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OOMELA BIMACULATA, B.Sp. 

Reddish-castaneous, elytra blackish with a greenish gloss, and 
wdth two reddish spots; most of antennse infuscated. 

Head with spai’se and very feeble punctures, becoming slightly 
more distinct on clypeus. Prothora^c at base fully four times 
as wide as long, sides rather strongly rounded in front; with 
numerous, but very small punctures. Elytra wider than pro¬ 
thorax at base, sides evenly rounded; with regular rows of rather 
small punctures, interstices almost impunctate. Length, 2|- mm. 

Hah. —Queensland: Port Denison (Macleay Museum). 

The character distinguishing this species from 0. elliptica in 
the table is a rather feeble one; but the two species differ as well 
by the former being much smaller, rather more elongate, base of 
elytia proportionately wider than base of prothorax, and to some 
extent in the punctures. The spot on each elytron is fairly large 
but not very sharply defined, and is placed at about the basal 
third (on the third, and on part of the second and fourth inter¬ 
stices), the extreme base of the elytra, and the suture near the 
base are also somewhat obscurely reddish; there is a vague inf us- 
eation of the base of the head in both specimens. The abdominal 
lamellae are rather short, 

OoMELA DISTINCTA, n.sp. (Plate xxix., fig. 9). 

Bright reddish-flavous; apical two-thirds of antemne, lateral 
margins of prothorax, a transverse subelliptic spot behind scu- 
tellum, an oblique somewhat sinuous latero-median stripe on each 
elytron, a bisinuate subapical fascia, and most of the legs black, 
or deeply infuscate. 

Head with some small punctures on clypeus, but elsewhere 
almost impunctate. Frothorax almost four times as wide as long, 
sides feebly rounded on basal half, more strongly on apical; with 
very mmute punctures. Elytra not much wider than protliorax, 
sides gently rounded; with regular rows of rather small punc- 
tui*es, becoming much smaller posteriorly; interstices sparsely and 
minutely punctate. Length, 3-3:| mm. 

N.S.W.: Gosford (H. J. Carter). 
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The elytral markings are identical on the three specimens 
under examination, but the degree of infuscation of the sides of 


the prothorax varies. The abdominal lamellae are small, and 
usually concealed by the legs. 

Table of the Species of Oomela. 

A. Elytra uniformly dark. 

a. Elytra purple. puklirq^ientiis, 

aa. Elytra not purple . eUiptica (partim). 

AA. Elytra dark, each %\’ith one pale spot. 

/). The spot sharply defined, and transverse. coccineUoidt^i. 

hh. The spot less sharply defined, and rounded. 

c. An infuseate stain on pronotum adjacent to seu- 

tellum . eJUptka (partim). 

cc. Without such a stain. bimaciilata. 

AAA. Elytra not as in A or AA. 

B. Elytra with a large, black spot surrounding seu- 

tellirm . trhnactdata, 

BB. Elytra with a transverse, isolated spot close 

behind scutellum . distmcfa, 

BBB. Elytra either immaculate, or with markings not 

as in B or BB. mrlahills. 


Geombla lamellipera, n.sp. 

Blackish or piceous-brown, with a slight metallic gloss; the 
appendages somewhat paler, but not strikingly so. 

Head with numerous, distinct punctures ; with two, small, 
round fovefc in front. Antennae rather long, first joint stout, its 
apex subglobular, third as long as fourth and fifth combined, 
eighth feebly, ninth and tenth moderately transverse. l*ro- 
thorac more than thrice as wide as long, base gently rounded; 
punctures much as on head but not quite so dense, and absent 
close to the margins. Elytra with sides gently rounded, and 
subcontinuous with those of prothorax; with regular rows of 
fairly large punctures; interstices densely and minutely punctate. 
Intercoxal process of pro^termim rather feebly elevated in front. 
Abdomen with basal lamellae, each with a conspicuous, acute pro¬ 
cess, projecting obliquely backwai*ds almost to apex of segment. 
Length, '2\ mm. 

Hab, —W.A.: Beverley, Pinjarrah (A. M. Lea). 
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The process on each of the abdominal lam elite is notably longer 
than in G. blnckbitrni, and the punctures on the head are more 
evenly distributed; on the latter species they are confined to a 
rather narrow space between the eyes; the aiitennte also are 
longer and thinner than in that species. On close examination, 
the whole of the upper surface (more noticeably on the head than 
elsewhere) appears to be finely shagreened. 

Geomela tasmaniensis, n.sp. 

Black, with a distinct coppery gloss; appendages (five apical 
Joints of antenrise blackish) reddish. 

Bead with dense and small but distinct punctures, and with 
some rather coarse ones between eyes; two small fovese in front. 
Antennse moderately long, first joint rather stout, third almost 
as long as fourth and fifth combined, seventh to eleventh rather 
wide, seventh moderately, the eighth to tenth strongly transverse. 
Frothorax with dense, small punctures, some larger ones on sides 
and across middle of apex. Elytra with regular rows of fairly 
large punctures; the interstices with numerous small but distinct 
ones. Tntercoxal process of prvstenmm rather feebly elevated 
in front. Basal lamellae of abd<mim large, each with a subtri- 
angular process. Length, 3 mm. 

Hah* —Tasm.; Waratah, Launceston (A. M. Lea). 

The tip of the abdomen is obscurely reddish, and the femora 
are lightly infuscated. The outlines of the prothorax and elytra 
are much as on the preceding species, and on G. blackhnrni\ but 
the pi-ocess on each of the abdominal lamellae is conspicuously 
shorter than on those species, and is triangular in shape. 

Geomela Montana, n.sp. 

Black, with a slight greenish gloss, part of head and uiider- 
suiface more or less obscurely reddish, appendages paler. 

Head with fairly numerous but small punctures; clypeal suture 
curved, well-defined, and without fovese. Antennaj rather long 
and thin, thir-d joint about as long as fourth and fifth combined, 
the five apical ones gently increasing in width but none trans¬ 
verse. Frothoi^ax more than thrice as wide as long; with numer- 
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ous, minute punctures, and some slightly larger but still small 
ones. Elytra with regular rows of fairly large punctures; the 
interstices with very small ones. Tntercoxal process of pro- 
stei'num rather narrowly elevated. Basal lamellaj of abdomen 
large, and rounded posteriorly. Length, 3 mni. 

llah. —Victoria : Mount Buffalo (H. J. Carter). 

The general outlines are much as those of G. hlackburni^ but 
the abdominal lamellae are very different. The front coxal 
cavities are apparently open behind, but the type, being unique, 
has not been broken to make sure of this. 

Geomela nobilis, n.sp. 

Dark metallic blue, with a pui-plish gloss ; undersurface, 
femora, and antennae purple, scutellum bronzy. 

Head with minute punctures, and with some larger ones about 
eyes and on clypeus. Eyes more transverse than usual. An¬ 
tennae modei'ately long, third joint as long as fourth and fifth 
combined, seventh lightly transverse, the four following ones 
somewhat wider. Prothm'ax about thrice as wide as long; with 
numerous small but distinct punctures, and a few of larger size. 
Elytra with rows of not very large but sharply defined punctures; 
the interstices with sparse, and rather minute ones. Intercoxal 
process of pro^tenmm wedge-shaped. Basal lamellae of abdomen 
large, rounded posteriorly, bronzy and shagreened. Tihim wide, 
incurved near apex, basal joint of tarsi strongly iiifiated. Length, 
5 mm. 

N.S.W.: Jenolan (J. C. Wiburd). 

The largest and most beautifully coloured of the genus. The 
type, being unique, has not been broken to make sure of the 
front coxal cavities, but they appear to be rather widely open. 
The general outlines are much as those of G, blackbarni^ but the 
eyes, when seen from the side, appear to be fully four times as 
wide as long. The clypeal suture is feebly defined, but the 
clypeus itself, owing to its deeper colour and larger punctures, is 
very conspicuous. The abdominal lamellse are larger than in any 
other species of the genus. The type, judged by the tarsi, is 
a male. 
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Table of the Species of Geomela. 

A. Abdominal lainellie each with a process projecting con¬ 
spicuously backwaixis. 

a. Process subtriangular throughout . taamaniemh, 

aa. Process with its apical portion parallel-sided. 
h. Process produced backwards almost to apex of segment /wmelli/era. 
hh. Prothorax terminated at least one-half from apex.... hlachhimiL 
AA. Abdominal lamellge evenly rounded posteriorly. 

B. Of comparatively large size (5 mm.), and more or less 

purplish . nohilis. 

BB. Much smaller (SJ mm. at most) and not at all purplish. 

G. Prothorax and elytra with margins more or less flavous. 
c. Third joint of antennae almost as long as fourth and 

fifth combined. drcmnflam, 

<;c. Third joint scarcely, if at all, longer than fourth... hryophwja. 
CG. Prothorax and elytra with margins not paler than 
disc. 

D. Bifoveate between antennae .. hifoveata, 

DD. Not bifoveate there. montana. 


EXPLANATION OP PLATE XXIX. 
Fig.l.— Xylophilm microceru9 Lea. 

Fig.2.— Xylophilostenm octophyUus Lea; antenna. 
Fig.3.— Pmtdolycm tart>afw Lea; hind-tarsus. 
Fig.4.— Gopidita iticisa Lea; palpus. 

Fig. 5.— G. medioflara Lea; palpus. 

Fig.6.— G. medioflara Lea; elytral markings. 

Fig.7.— G. pachymem Lea; elytral markings. 

Fig. 8 . — Me-riowj^da auatralm Lea. 

Fig.9.— Oomela distin4:ta Lea. 
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NOTES ON THE ‘^COMMON NIGHTSHADE” {SOLAy-UM 
NIGRUM LINN.) AND SOME CLOSELY RELATED 
FORMS AND SPECIES THAT HAVE BEEN CON¬ 
FUSED WITH IT. 

Bv Edwin Cheel, Botanical Assistant, National Herbarium, 

Sydney. 

(Plates xxx.-xxxiii.) 

As far back as 1797, a common weed iu Europe, popularly 
known under the name “Common Nightshade,” was classified 
by Carl von Linne (47) under the botanical name of Solmmm 
nigrum. Since that time, a number of forms or species, 
which have some superficial resemblance to the European species, 
have been mistaken for this plant by some authors, while others 
have i*ecognised the differences, and have given them distinctive 
specific names. 

A few of the most noteworthy species that have been confused 
with S, nig mm are as follow:— 

ylolanum guineeme Lam. (Guinea Nightshade). 

„ hirmtnm Dunal (Hairy Nightshade). 

,, inmrtum Dun. (Uncertain Nightshade). 

„ humile Bernh. (Humble Nightshade). 

„ Fcn'steri Seem. (Forster’s Pacific Island Nightshade). 

„ astr'oites Forst. % 

„ {oleraceum Dun.) (Herb-like Nightshade). 

„ opacitm A.Br. (Dull Nightshade). 

,, nodiflcnmm Jacq. (Nodding Nightshade). 

„ pterocaulon Dun.. (Winged Nightshade). 

„ miniatum Bernli. 

„ ruhmm Mull. (Red-berried Nightshade), 

„ vUlomm Lam. (YeUow-berried, villous Nightshade). 

In addition to the above, quite a number of distinctive 
botanical names have been recorded, which appear to apply to 
the same plants, so that the synonyms are very numerous, as 
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will be §een by referring to the list I have drawn up in the fol¬ 
lowing pages. Although Lamarck (46), Miller (61), Persoon(66), 
Aiton(l}, Link (46a), Don (20), and other botanists in the early 
days, regarded the plants as belonging to distinct species, and 
have recorded them under the names mentioned on the preceding 
page, we find that C. B. Clark(17), Benthani(ll), Hooker(41-42), 
and other authorities, who have studied tliese plants in the Kew 
Herbarium, have united them under one species, namely, 
nigrum^ so that we find upwai*ds of fifty specific names recorded 
in botanical works which, according to the latter authorities, 
belong to one and the same species. 

In Australian botanical works, the various authors have 
adopted the nomenclature of Bentham, so that the plants com¬ 
monly known to Australians as “ Native Black Currants,” are 
known in botanical works under the name S. nignim Linn., 
w^hich, in Europe, is referable to the “Common Nightshade.” 

In view of the numerous reports, received from various parts 
of the Common weal til, of animals, and even children, being sus¬ 
pected to have been poisoned through eating the berries of these 
plants, while otliers state that the berries make an excellent con¬ 
serve or jam, it seems desirable that the various plants should 
be more carefully examined and investigations made in the light 
of more modern knowledge. Tests should be made of the dis¬ 
tinctive forms, so as to prove whether the plants are deleterious 
or not. We know tliat there are at least three distinctive forms 
found in Australia, which are easily recognised by the ditterent 
habit, colour of foliage, and other distinctive characters; and 
that there are still (.>thers which have been introduced from other 
countries, which are easily recognised as distinct from those grow¬ 
ing wild in Australia, in that their berries are distinctly of a 
reddish or yellowish colour, while those of our forms are of vary¬ 
ing shades of black or purple. Even as far back as 1868, it was 
pointed out by Woolls(78) that we have in Australia two distinct 
forms of what is commonly known here as “ Native Black 
Curmnts. His i*emarks are i*ecorded as follows:—“Solaiium 
seems to have two varieties here. The one is indigenous; the 
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other is identical with the European plant, and has probably 
come here with English seeds. It is remarkable that the 
children eat the berries of S. nlyrum with impunity.” The late 
F. M. Bailey, C.M.G., Colonial Botanist of Queensland, has also 
noted two distinct forms, as will be seen by his statement which 
I will give further on. Mr. C. T. Musson, in submitting speci¬ 
mens to the National Herbarium for determination, has also 
drawn attention to two distinct forms. In studying the plants 
in the field, as well as the numerous herbarium-specimens con¬ 
tained in the National Herbarium Collection from a large number 
of localities in Australia and the Pacific Islands, it seems to me 
that we have at least three species which may be regarded as 
indigenous, and easily recognised as distinct from the European 
species. As stated above, a variety has been recorded for 
Queensland by Bailey (s, 6) under the name Solaniim nigrum var. 
humihy but whether this is the same as S. liumile of Bernhardi ( 12 ) 
or of Lowe (50), I am not at present in a position to state, as I 
have not had an opportunity of examining the living plants 
in Queensland. It would appear, however, that the plants men¬ 
tioned by Bailey, are different from those quoted by Lowe from 
Mogador, as the latter are described as being “very like >S'. 
nigrum L., but of humble growth, with smoother, somewhat 
smaller leaves, and waxy-looking, pale, dull ochre-yellow berries.” 

If we review the various statements made in connection with 
the poisonous or edible qualities of the plants recorded under the 
name S. 7iigrumy it will be found that the evidence is ver}^ con¬ 
flicting, and that it is highly necessary to examine each form of 
the so-called species separately, so as to be able to say whether 
the berries of the decumbent plant^j^are poisonous, and those of 
the upright form are not, or ince vm'sd^ or if both forms are 
equally bad. 

For the benefit of those who may be interested in the subject 
as to whether the benies may be utilised as food for animals or 
as a conser\^e or jam for human beings, I have gathered together 
the following statements, which will give some idea as to the 
different opinions. 
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Ill a letter to Sir Joseph Hooker in 1864 (42a), Mr. W. S. M, 
D^Urban, F.L.S., states that ^^Nieandra physaloides B,nd Solcmum 
nigrum are abundant in British Kaffraria in gardens. The 
soldiers stationed in the colony often eat the black berries of the 
latter, and they appear to be innocuous.’’ Then we have reports 
from Messrs. W. Kyle, Inspector of Stock, and Graham Mitchell, 
in relation to the mortality among Mr. Dutton’s cattle at Broad- 
meadows, in Yictoria; also a report from Mr. W. Johnston, 
Analytical Chemist, on the analysis of the stomach of one of the 
dead cows; and from Mueller upon the properties of the plant to 
which the deaths are attributed. All these reports agree in the 
opinion that the mortality is owing to another form of poisoning, 
caused by the feeding on S, nigrum^ commonly known as 
Annual Nightshade.” In a further report, Mueller (62) pub¬ 
lished the following remarks, together with a figure of the plant: 
‘‘the herb which produced poisonous effect on the cattle of 
Broadmeadows is the Solanum nigrum^ called in Britain the 
‘Annual Nightshade’.” It is a cosmopolitan plant, since ancient 
times known as poisonous, and mentioned under the name of 
Strychnos along with AtT(ypa belladonna in the writings of 
Dioskorides already, it belonging, indeed, with the Belladonna, 
Madragora, and Stramonium, to the same Order of plants 
(Solanese). The most active principle of Solanum nigrum is a 
glucoside (Solanin), and this is most strongly developed in the 
unripe berries. The plant, however, acts not with the dreadful 
intensity of the deadly Nightshade (Atropa belladonna)^ but it is 
far more commonly dispersed, and disseminates itself with celerity, 
particularly on road-sides, waste places, in gardens, <fec. It 
being, however, an annual, it can be readily enough destroyed by 
weeding prior to its ripening its berries. The solanin produces 
pai’alysis of the extremities prior to death when consumed in 
quantity.” 

Bailey and Gordon ( 7 ) made the following statement about the 

plant:—“ Small Black Nightshade {Solanum nigmmi) . 

White flowers are succeeded by usually black berries, but in the 
more downy plant often gi*eenish; this latter form has often a 
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more prostrate, spreading habit, and is considered to possess 
more poisonous properties. A world-wide weed. This wide¬ 
spread weed has very frequently been brought under notice as 
poisonous both in this and in other colonies. 8ome years ago it 
was reported to have poisoned a number of cattle in Victoria, 
and those appointed to inquire into the matter gave it as their 
opinion that the deaths occurred from this cause. The evidence, 
however, as to the fruit being poisonous is very conflicting. It 
has been asserted that children have been poisoned by eating 
the berries raw, but cooked they may be partaken of with im¬ 
punity, There are two forms of the plant met with in Queens¬ 
land, as before stated, and in all probability the more straggling 
form with greenish berries is the dangerous kind, and probably, 
as has been asserted, the plant may possess more or less poison¬ 
ous properties according to the soil upon which it is grown; thus 
it may be most dangerous when growing on rich soil, rubbish- 
heaps, drc., and perhaps quite harmless when growing upon diy, 
poor soil, enjoying the full rays of the sun.” In a subsequent 
publication, Bailey(S) makes a statement as follows:—There 
are two forms of this plant in Queensland, the one nearly 
glabrous, which has an erect growth; the other having a some¬ 
what procumbent habit and clothed with a glandular pubescence. 
This latter is sometimes called var. humile\ its fruit is of a some¬ 
what greenish-yellow, and when we hear of children being 
poisoned from eating the fruit of this species, it has probably 
been the fruit of the latter variety that has caused the mischief. 
The herbage of both varieties is considered poisonous to stock. 
It has, however, been used both here and elsewhere as a sub¬ 
stitute for spinach.” Dr. Aitchison, in writing on the Botany 
of the Afghan Delimitation Commission, states (2) “that^o/awwm 
nigrum grew in quantity, and was employed as a pot-herb by the 
camp followers.” 

In a list entitled **The supposed Poisonous Plants of West 
Australia,” Mr, F. Turner(73) gives Solanum nigrum L., “l^ight- 
shade,” together with a brief description and the following re¬ 
marks:—“Flowers small and white, arranged in little cymes. 
These are succeeded by small, globular berries, usually nearly 
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blaclc, but sometimes greenish-yellow or dingy red. The forms 
that bear the two last coloured fruits are considered the most 
dangerous. The black-coloured berries are frequently eaten by 
children.” 

In the Western Mail for April 80th, 1911, it was reported 
that two children (a girl ^ and a hoy 6 years of age) at Bunbury, 
W.A., ate some berries of SoJanum nigrum, and that the little 
girl died. Mr.vT. H. Maiden, F.R.S., Director of the Botanic 
Gardens, Sydney, has also made several references to Solamim 
nigrum. The first account appears to be in 1895(62), where he 
states that it is “supposed to be the cause of blindness in horses, 
particularly young animals, who unknowingly eat the plant.” 
In the Daily Telegraph, May 14th, 1906, Mr. Maiden further 
states, “ I have eaten jam made of the fruits. I do not believe 
that stock have been poisoned by this plant, and it is one which 
hrts often been the subject of special enquiry in regard to this 
particular plant.” This latter statement was made in reply to 
an enquiry if the plant was likely to have caused the death of 
some cattle on Daisy Piper’s Flat. In a further note on this 
species, Mr. Maiden (53) reaffirms the above statement, as will 
be seen hy the following remarks “ This widely diffused weed 
is by some persons believed to be poisonous, by others innocuous. 

.My own opinion is that it is not poisonous, though it is 

quite possible that if the fruits be eaten unripe, or if the plant 
be grown in damp, shady places, it may possess acridity and pro¬ 
duce gastric disturbance. The ripe fruits are made into jam in 
parts of this Colony, and are also eaten by human beings in 
other parts of the world.” Ewart k Tovey(25) state that 
“ although useless as a fodder plant, it possesses no virulent 
poisonous properties, and as a rule stock do not touch it. The 
plant is commonly regarded as highly poisonous, partly owing 
to confusion with the “Deadly Nightshade” {Atropa helladonna\ 
which is fortunately rare, and partly owing to hasty generalisa¬ 
tion. A small amount of solanin is present in the stem and 
berries of Solanum nigmim, but these are usually less poisonous 
than green potatoes, in which alkaloids also appear. In addi¬ 
tion, stock do not touch it at all unless starved. .... The “Black 
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ISfightsliade ” berries are often eaten by children without any 
ill-effects beyond, perhaps, a stomach-ache, or, if eaten in excess, 
sickness or purging. They have often been used instead of 
raisins for plum pudding, with no results out of the ordinary. It 
is possible that Solanum nigrum may develop more solanin in 
the dry climate of Australia than elsewhere, but, if so, we have 
no evidence of the fact.” In Contributions from the U.S. 
National Herbarium(81), the following statement also appears:— 
“ The common Black Nightshade (Solanum nig7'tim), fig.78, 
which occurs somewhat plentifully as a garden weed throughout 
the district. The berries are used for food, but only when fully 
ripe. The green fruit is looked upon as poisonous, one case 
being cited by Mr. C. M. Brown, of Covelo, where, in 1893, a 
white child was seriously but not fatally poisoned by eating the 
berries, some of which were supposed to have been unripe. The 
prominent symptoms were vomiting and spasms.” Mrs. Y. K. 
Chestnut(18) also gives the following particulars:—“The 
Black Nightshade is a common introduced weed in rich, shaded 
grounds and fields east of South Dakota and Arkansas, and in 

damp places westward of the Pacific Ocean.The amount of 

poison present in any part of this plant varies with the con¬ 
ditions of growth The more musky-odored plants are the most 
poisonous. In some the amount of alkaloid in the ripe fruit and 
leaves is so small that the parts may be, and are, consumed in 
considerable quantity without any ill consequences. Poisoning 
does sometimes foUow, but it is not clear whether this is due to 
improper preparation or to careless selection of the parts used. 
In Europe cases of poisoning are said to occur in infants over 
whom the plants are hung to induce sleep. The use of Black 
Nightshade for food is certainly not to be recommended. Cases 
of poisoning are recorded for calves, sheep, goats, and swine.” 

Comparison op Australian Forms with Plants grown from 

Seed op several Species received from other Countries. 

During the years 1913-1916, we have received at the Botanic 
Gardens, Sydney, by way of exchange, a large number of 
Solanums, including eleven species of the “Morellse verae” group, 
which includes S. nigrum and closely related forms, Seeds of 
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the different species were sown, and eventually planted out in a 
plantation in the lower garden for observation and comparison 
with the plants found naturalised in New South Wales. The 
plants raised were as follows :— 

SoLANUM GUiNEENSE Lam. (Plates xxxii. and xxxiii., fig.c?), 
(Received from Botanic Gardens, Madrid, Spain). 

The plants proved to be fairly robust and rather coarse, reach- 
ing a height of about 2 feet or rarely more than 2J- feet, with 
rather strong branches more or less pubescent, and large, almost 
entire leaves. Flowers white, with yellowish-brown coloured 
anthers, and large purplish-black berries, nearly as large as 
Morelia cherries. 

Plants identical with the above were also grown in the 
propagating ground in 1913, from seed received from the Natural 
History Museum, Paris, France, in May, 1912, under the name 
S, nigTiiTYi var. guinee'hise. Seeds of the latter were saved by the 
late Superintendent (Mr. G. Harwood), and were labelled “Bur¬ 
bank's ^Wonderberry.” These were re-sown by the present 
Superintendent (Mr. E. N. Ward), who had fifty seedlings of 
the batch planted in unmanured soil in the trial ground in 
August, 1914. On February 20th, 1915, Mr. Ward submitted 
to the Director (Mr. J. H. Maiden) the following report con¬ 
cerning them :—“The plants have proved easy to grow, and are 
wonderfully prolific. Fruit began to set when the plants were 
only 6 inches high. They are still flowering and setting fruit 
at 2 ft., which appears to be their maximum height. The fruit 
is uneatable raw, but excellent cooked, also when made into jam 
or jelly; in flavour and appearance, when cooked, it resembles 
an improved English Cranberry. The fruit is firm, making it a 

good carrier, and is easily gathered.The plants at first 

resemble S, nigrum^ but later are different in many ways, especi¬ 
ally in their upright growth as against the partially prostrate 
growth of S* nigrum,^^ I can fully endorse Mr, Ward's remarks 
that “ the plants are easy to grow” and wonderfully prolific, and 
also his statement that the fruit is firm, making it a good 
carrier, and is easily gathered, as T have grown several plants 
from the seeds obtained from the plants grown by Mr. Ward, in 
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my garden at Ashfield, and at Hill Top, on the Southern Line. 
I have also had some of the fruit made into jam, but although 
it had a very nice colour and appearance^ somewhat resembling 
the true black currant jam made from the fruit of Bihes nigrum^ 
I must confess that the flavour did not suit my palate. Whether 
one could acquire a taste for this particular jam, I am not pre¬ 
pared to say, but it seemed to me to have a peculiar taste. 

With regard to the name “Wonderberry” being attached to 
this plant, there seems to be some doubt if the plants grown by 
Mr. Ward and myself are really the same as those sold by the 
American seedsmen under that name. Some few years ago, 
some seeds, reputed to be the true “ Wonderberry” of Burbank, 
were purchased by a leading firm of seedsmen in Sydney, and 
some of these were sown in the Botanic Gardens, Sydney, for 
observation and report. 

The seeds were sown by Mr. J. L. Boorman on the 4th June, 
1909, and a report furnished by him on the 6th of January, 1910, 
is as follows“ The Wonderberry sent to the Gardens for test¬ 
ing and for correction in naming according to Mr. Betche, the 
general opinion of those acquainted with S, nigrum all emphati¬ 
cally state it to be merely the normal form of S, nigrum, with¬ 
out any appreciable difference from the common introduced New 
South Wales'plant.’^ 

As the resultant plants seemed to be so near the plants com¬ 
monly known in the Sydney District as “Native Black Currants” 
or Common Nightshade {S, nigrum), it was thought desirable 
by the firm of seedsmen to hold the seed back from sale. On 
the 6th of March, 1917, I gathered some fresh berries from a 
solitary plant in my garden at Ashfield, which weighed 2lbs. 6oz.; 
these were submitted to Mr. F. B. Guthrie, Chemist to the De¬ 
partment of Agriculture, for examination and report as to 
whether any poisonous properties were present. I received the 
following reply:—“ The sample submitted contains very 
minute quantities of a crystalline alkaloid, presumably solanine. 
The quantity obtained from 200 grms. berries was too small to 
weigh. The crystals obtained were in small groups, were needle- 
shaped, soluble in alcohol, insoluble in w^ater, and precipitated 
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by Sonneiischein’s reagent. If it is necessary to isolate and 
purify tbe alkaloid for identification, it would be necessary to 
work on not less than 20 to 2o pounds of Wonderberries. 

It will be seen from the above report, that the evidence points 
to solanine being present, so that it would seem to me advisable 
to discontinue the cultivation of this fruit for edible purposes. 
Especially when we read in Henry’s work (‘‘The Plant Alka¬ 
loids, p. 43 4, 1913) that “the physiological action of solanine 
destroys red blood-corpuscles.” It would seem from the follow¬ 
ing particulars given by Groth(37) that the “Prairie Berry” {S. 
nigr^im, form or strain) is apparently the same as S. gxiineense, 
and that.he also regards it as a useful commodity together with 
two other varieties as follows“ Red-fruited S. niyrtim anraoi- 

ticbcum^ Green-fruited S. 'tdgn'um chlorocarpum .The green- 

fruited variety has a sweet, pleasant flavour, strongly resembling 
the ‘orange flavour’ sold in packages for flavouring cornstarch 
puddings. It is, however, so soft that it cannot be picked, much 
less shipped, without mashing. I'he “Prairie Berry” has an 
insipid, somewhat disagreeable flavour when ripe, but it makes 
excellent preserves. It is so tough that it will keep for a month 
after being picked, and can be shipped to any distance. Both 
are good bearers. It is likely that sooner or later a plant wall 
appear which will combine all these characters and breed true 
to them. If so, it will be preserved; but, as stated above, there 
is no fund available under which systematic work could be done 
with the object in view of establishing such a desirable type. 
Such a berry, coming at a season when no other berries are on 
the market (October), and when coal Arcs are kept going in the 
kitchens, would present a preserving berry of great value to the 
State.” In England, a good deal of interest has been taken in 
connection with the “ Wonder berry," as will be seen by the fol¬ 
lowing abstracts. 

In the Gardeners’ Chronicle, October 31st, p.291 (1901), it is 
stated that “ three forms qf IS, niyrtim (including 8, yuineense 
or so-called “ Wonderberry”) were sent to Dr. Greshoff, of 
Haarlem, for chemical investigation, and in his reports he states 
that all three forms contain solanine—the British form having 
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the least poison, and the “ Wonderberry” the most.” A figure 
of each' of the three forms is given, and it is suggested that 
fig. 128, from Mr. Burbank’s Wonderberry, is a cross between 
S. guinp.ense and B, villosum^ the latter a native of the west 
coast of America, and the former of Guinea, on the west coast 
of Africa. 

A further account is given in Gardeners’ Chronicle for De¬ 
cember ISth, 1909, p.419, as follows: —“We have received a 
letter from Mr. J. Lyon Whittle, Town Clerk of Warrington, 
enclosing a report from the official analyst for the County 
Borough of Warrington, Mr. Frederick G. Ruddock, F.I.C., on 
the result of the chemical analysis of the fruits of “ Wonderberry” 
grown in this country from seed obtained from New York. Mr. 
Ruddock states that he has analysed both the leaves and fruit 
of this sample of “ Wonderberry,” making a special search for 
the alkaloids atropine and solanine; and he is of the opinion 
that neither solanine, atropine, or other poisonous alkaloids are 
present in either leaves or fruit of this sample.” 

SOLANUM ASTROITKS ForSt. 

Seeds of this were obtained from the Botanic Gardens, Madrid, 
Spain; and sown under No.31, on 17th May, 1916. 

It is a rather soft, herbaceous plant, the leaves being quite 
entire and membranous. Flowers white, succeeded hy greenish 
berries, which become black at maturity. It was originally 
described by Forster(26) in 1786, from plants collected in the 
Society Islands by Banks and Solander. Guillemin(36) also 
quotes Forster s species from the Society Islands. Seemann (68) 
gives this as a synonym of B, oleraceum Dunal, and states that 
it was collected on Norfolk Island by Milne, and at the Society 
Islands by Banks & Solander. The local name, according to 
Seemann, is “ Boro ni yaloka ni gata.” Seemann further states, 
“I have also seen it wdld about Sydney,” but it seems to me 
that this is either S. pterocaulon or B. opacum^ as I have not 
seen any specimens growing wild ^l>out the Sydney district that 
would agree with B, {utroiten. I liave closely examined the 
specimens in the National Herbarium, Sydney, and find that 
the following may be referred to this species. 
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New Zealand : One Tree Island, Auckland (D. Petrie; April, 
1901), Wanganui (W. A. Allison, 1913). 

Norfolk Island (ex Australian Museum, April, 1898; and J. 
H. Maiden and J. L. Boorman, November, 1902), 

Jaluit, Marshall Island (Dr. Schnee, 1902). 

Upolu, Samoa Island (Dr. B. Funk, 1902). 

New Britain, Bismarck Archipelago (B. Parkinson, 1901). 

New South Wales: Broadwater, Richmond River (E. Oheel; 
September, 1916). 

With regard to the plants from Norfolk Island, Mr. Maiden(59) 
gives the following particulars“ Common everywhere (A, 
Cunningham, in Howard). Found by him also on Phillip Island. 
Eaten by prisoners, who collect and cook the berries of the 

Black Nightshade’’ (S. nigrum). The berries are accounted 
virulently poisonous in England, but their character may pos¬ 
sibly be changed by the warmer climate of Norfolk Island.” 
Mr. Maiden (57) also records a S. nigrum for Lord Howe Island, 
and for Pitcairn Island(58); and states that it “springs up 
wherever land is cleared. It is known as “ Black Currants,” the 
fruits being occasionally used for jam, as on the mainland.” 

In the exotic collection, there are specimens from Philippine 
Islands, which seem to belong to this species. 

SoLAKUM MBMPHiTicUM {S, nigvum var. memphiticum Walp.). 

Seeds of this were obtained from Botanic Gardens, Madrid, 
Spain; and sown under No.31, on 17th May, 1916. They were 
rather tall, and very similar to S. guineense^ in that the leaves 
were entire; but the flowers, however, were whitish, with a 
decided tinge of purple, or, in some, distinctly purplish. The 
berries are at first green, and become blackish with age, tinged 
with purple and green, and are not so large as those of 
guineense. In Dunal’s Monograph (24), this is regarded as a 
valid species. 

SOLANUM Douglasi Dun. 

Seeds of this were obtained frem the Botanic Gardens, Madrid, 
Spain. It was originally described by Dunal in 1852(24), from 
specimens collected in California by Douglas, in 1833. The 
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plants grown from the seeds obtained from Madrid are scarcely 
distinguishable from the next. 

SoLANUM OPACUM A,Br.(15). (Plate xxx.; xxxiii., fig.c). 

Seeds of this were obtained from the Botanic Gardens, Madrid, 
Spain. The species was described in 1858, apparently from 
plants cultivated in Berlin, from seeds originally obtained from 
Australia. The habitat is given in Index Kewensis as Aus¬ 
tralia, but apparently has been overlooked by Bentham, and by 
Australian botanists. The cultivated plants are identical with 
the sub-procumbent form, with pubescent branches and leaves, 
which is common in many parts of the State, especially in the 
Port Jackson District. It somewhat resembles the S. nigrum 
of Great Britain, and has probably been mistaken for that 
species, but the figure in English Botany, t. 566, seems to me 
quite distinct from any plant in our collection, except one from 
Eton Hill, Olevedon, Somerset, collected in 1849; and another 
from Herb. Laurer (Germany) without any specific locality. 
These two specimens have a superficial resemblance to S', qpacwm. 
Lowe (50) states that “ the figure in English Botany, tab. 566, 
represents a luxuriantly succulent, spreading and widely 
branched state of the plant with thick, juicy, strongly winged 
stems or branches, shortly stalked, entire repandly waved sub- 
cordate leaves and larger berries, occurring in Madeira occa¬ 
sionally in moist or shady spots.” The S, nigrum of Forster (26) 
{S. Forsteri Seemann), recorded for Easter Island, Tahiti, and 
Vavao, Friendly Islands, which, according to Seemann(68) “have 
berries the size of peas, and are black, and nearer to S, villosum 
than to S, nigrum^ but with less cut leaves,” may probably 
belong to this species. In the National Herbarium, there are 
specimens from the following localities, which may be referred 
to S. opacum :— 

New South Wales: Kogarah (J. H. Oamfield; February, 1898), 
Government Domains (J. H. Oamfield; July, 1902; and E. Cheel. 
March, 1916), Medlow, Blue Mountains (A. Griflfiths; May, 1916), 
Hill Top, Southern Line (E. Cheel; April, 1916; some berries 
from these plants were fed to guinea-pigs by Dr. J. B, Cleland, 
who states that they ate them without any ill effects), Dubbo (E. 
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Betchej November, 1887), Kangiara Mines, via Bowniug (H. J. 
Cocks: April, 1917), Zara, via Hay (Miss E. Officer; February, 
1904), Louth ^A. Abrahams, No.315; September, 1910), Woy 
AVoy (E. Oheel; October, 1916); Arrara, Lake Eliza (J. L. Boor¬ 
man; October, 1912) 

Victoria: Hawksdale (H. B. Williamson; January, 1902), 
Mildura (Dr. J. B. Oleland; March, 1916). 

South Australia : near Quorn (J. H. Maiden; January, 1907). 

SoLANUM PTEROCAULON Dunal. (Plates xxxi., xxxiii., a), 

{S. niyru7)i vulyay^e simile caulibus exasperatis Dill., Elth. 
p.367, t.275, fig.356), S. 7iigrum var. vh'ginicam L., Spec, i., p.266; 
Willd., Spec, i., 1053; S. alatum Moench, Meth., p.474 ('l) fide 
Persooii, Ench., t. 224; S, nigrum R.Br., Prod., p.445, but not 
Linn. 

This species, according to Dunal (23) and Don (20), is a native 
of South America, and of New Holland (Australia). It may be 
briefly described as follows :—Plants of perennial habit or at 
least biennial, usually upright, glabrous (or very rarely minutely 
puberulous), branches more or less spreading, with distinctly 
winged angles or margins, the winged margins minutely but dis¬ 
tinctly jagged so that they appear somewhat serrulate or prickly, 
as seen in Plate xxxiii., fig. a. Leaves glabrous, more or less 
crenate-sinuated. Flowers white, with pale yellow anthers, on 
slender pedicels, usually in threes, or rarely four or more in the 
raceme. Berries at first green, afterwards shiny black, smaller 
than those of S, o^^acum and 8. astroites. 

Specimens in the National Herbarium are from the following 
localitiesNew Holland (Banks and Solander, 1770), Broad 
Sound (R. Brown, Iter Aust. 1802-1805), Kurnell (J. L. Boor¬ 
man; April, 1906), Penshurst (E. Cheel; May, 1911), Kensington 
(E. Uheel; May, 1917), Neutral Bay (Ur. J. B. Clelaiid; iVIarch, 
1916), Domain (J. H. Camfield; July, 1902), Parramatta (E. 
Cheel; October, 1916), Emu Plains (F. W. Chapman; February, 
1915), Ashfieid (E. Cheel; May, 1916), Woy Woy (E. Cheel; 
October, 1916), Hill Top (E. Cheel; May, 1916), Wagga (E. 
Break well; October, 1912).—Queensland : Brisbane River (C. 
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T. White; March, 1915).—South Australia : near Adelaide (Dr. 
J. B. Cleland; 1898). 

Specimens from plants growing wild at Ashfield and Summer 
Hill were fed to a guinea-pig, which ate the leaves without any 
ill effects. In addition to the above, plants of the following 
have been grown from seed, which have produced reddish or 
yellowish-coloured berries when fully ripe, but none of these 
appear to have become naturalised in Australia, so far as can 
be ascertained. 

S. minuiium Bernh. Seeds were obtained from Madrid, Spain, 
and produced plants having very downy branches and leaves, 
white dowers, and pink or reddisli berries. 

6'. fldvum and S, ruhrum also had pink berries, and seem to 
belong to S. mi'idnimn. 

S, ochroleuctmi had green berries with yellowish stripes, when 
fully matured. 

Summary. 

(1) It will be seen from the foregoing that S, niyrnm of 
Illurope, figured in English Botany, tab. 566, has not yet been 
found in Australia. 

(2) That there are at least three distinct species or subspecies 
found in Australia and the Pacific Islands, namely, S. opaoum^ 
S, pterocaulon, and S. astroites. 

(3) That although the evidence seems to indicate that some of 
the plants are harmful, no definite evidence has been furnished 
as to which of the three species found in Australia are harmful. 

(4) That as solanine is present, at least in some of tlie species, 
it would be unwise to use the fruits for edible purposes unless it 
could be proved that the alkaloid was volatile, and its harmful 
effects destroyed by cooking. 
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The names in the following list have been recorded in the 
various works enumerated in the Bibliography herewith, and in 
many cases are synonyms of S. nigrum^ S, opacwni, S, pferoauiloH,^ 
and 6'. astrolfes, or well-marked forms or varieties, and have to 
be carefully considered when working with these species. 
HoJemum acimiinatum Dun., H. nodiflorum var. 

„ reyyptimum Forsk. 

„ alatnm Moench — N. pterocanlott, 

„ angidosum Seudt,, S, nigntnt var. 

„ ObtroUes Forst. f, 

„ • afriplioifolium Dun., 5. nigrum \ar. 

„ Weinm., in litt., Koem. et Schult. 

j, ohftnopodioides Desc. = S, nstroifes, 

„ chloromrpimi Bpenner, H, nigrum var. 

„ Deppt^i = S, Dlf/enlL 

„ DUfenii Schult. 

„ Douglasii Dun. = opacum. 

„ erythr(Bum Dun. 

„ rrythrcBum Mey, = N. nodifiorum var. riihrum, accord¬ 

ing to Grisebacli, 
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Solanum Jistulosuni Rich. 

,, ftavum. Dun., aS'. ochi'oleucum var. 

„ glabrimi Lowe, S. nigrum var. 

„ glabrivni Dun. 

„ guineense Lam. 

giimenise Willd., S, nigrum = supra. 

„ h^hecaulon Lowe, S. nigrum var. 

„ hirsutum Dun. 

,, hortense Fuchs. 

,, hart erne Mill., nigrum Vai*. 

humih Bernli. 

„ hwmUe Bailey, aV. nigrum var. = ^.(?) opat-um, 

,, hmnile Ball [non Bernli,) = 6\ patens. 

„ incertum Dun. 

,, jicdaicum Schult. = aS'. guhieense. 

„ Juteo-mrens Walp., aS'. nigrum var. 

„ luteo-virens Gmel. 

„ macrophyllum Dun., nodijiorum var. 

„ melanocerasum Dun., S. nigrum var. 

„ meniphiticum Martins. 

„ memphiticum J, F. Gmel. 

„ miniatum Bernh. 

„ nigrum L. 

„ nigrum E.Br.-= aS. j^^^^^ocaulon. 

„ nodijiorum Jacq. 

„ ockroleucum Bast. 

„ ol&raeeum Dun. = 6'. mfvoltes. 

„ opacum A.Br. 

„ poludosum Dun. 

„ patens Lowe. Raised in Northampton (England) in 
1860, by Rev. M. J. Birks from Madeira seed, vide Lowe. 
Solanum patulum Pers, =iS', DiUenii. 

„ patulum Willd., S. nigrum vav.—S, Dillenii. 

„ patulum Lowe. 

„ B^aro. 

„ petiolastrum Dun., S. nodijiorum var. 
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Solcmum procerins patuhim Lam., in Dill. Elth. 

„ puherulum Dun., S, nodiflorum var. 

„ puherulum Nutt. 

„ pterocanlon Dun. 

„ retrojlexum Dun. 

„ rigidum Dun., S, nigrum var. 

„ rhinozerothis Blume. 

„ Roxhurghii Dun. 

„ ruhrum Mill. 

„ Eumphii Dun. 

„ suffruticosum Dun. 

„ suffruticosum Ball, S, nigrum var. 

,3 triangulare Lam. 

„ villosum Lam. 

,3 uillosum Willd., S. nigrum var. 

„ villosum Mill. 

,, uirginianum L., S. nigrum var. pterocanlon, 

,, mrginic^im Pers. 

„ vulgare Hegets 

„ vulgatum Mill., S. nigrum var. 

Thirty-four names are given as synonyms of S. nigrum Linn., 
in the Index Kewensis. Six of the names in the foregoing list 
are included among these. 

EXPLANATION OF PLATES XXX..XXXIII. 

Plate XXX. 

Solanum opacum A.Bi\, part of plant showing buds, flowers, and mature 
fruits; all reduced. 

Plate xxxi. 

Bolammn pterocavdon Dun., part of plant; reduced. 

Plate xxxii. 

Solanum guimense Lam., part of plant showing matured fruits; reduced, 

Plate xxxiii. 

Pig. a .—Solanum pterocaidon Dun., showing portion of winged stem with 
denticulate ot* toothed margin. 

Pig.k— Solanum pterocaidon Dun., fruits, natural size. 

Pig. c.— Solanum opacum A.Br., fruits, natural size. 

Pig.d.— Solanum gidneeme Lam., (so-called Wonderberry”), fruits, 
natural size. 
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ORDIlsrARY MONTHLY MEETING. 

November 28th, 1917. 

Dr. H. G. Chapman, President, in the Chair. 

Candidates for Fellowships, 1918-19, were reminded that the 
30th inst., was the last day on which applications would be 
received. 

The Donations and Exchanges received since the previous 
Monthly Meeting (31st October, 1917), amounting to 4 Vols., 49 
Parts or Nos., 10 Bulletins, 5 Reports, 1 Map, and 7 Pamphlets, 
received from 40 Societies, etc., were laid upon the table. 

NOTES AND EXHIBITS. 

Mr. Baker showed portion of a log of Banhsia latifolia R.Br., 
[ — .5. rohir Cav.] recently received at the Technological Museum, 
Sydney, from Port Macquarie, where it is known as “ Bastard 
Honeysuckle.” Mr. L. C. Maxwell, who collected the material, 
reports that the largest plant, he had seen, had a height of about 
25J feet, and a diameter of about 16 inches; but that he had 
heard, from old residents, of trees as large as 2J feet in diameter, 
with a corresponding height. It is to be found, growing under 
similar conditions, in swamps or on the banks of creeks, also at 
Taree. The timber has a distinct pale pink or bluish tint, 
’different from that of its congeners. It is light in weight, soft, 
gives a good figure in radial section, but is not strong; so that 
it may be classed as a cabinet-timber. Robert Brown, in dis¬ 
carding the earlier name, said—“ Hujus specie! nomen Cavanill- 
esii mutare coact us sum, quoniam nunquam arborescit sed frutex 
humilis est” [Trans. Linn. Soc., x., p.208]. Either the plants 
did not attain tree-size about Port Jackson, or the largest ones 
may have been cut down by the earliest settlers before R. Brown 
had a chance of seeing them. As Mr. Maiden has pointed out 
[Forest Flora of N.S. Wales, iv., Pt.7, p.l02], Baron von Mueller 
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reverted to the original name in his ‘‘Census” [1889]; and the 
evidence given above shows that B. Brown’s change of name was 
not warranted. The ('nly obstacle in the way of following the 
Baron’s example seems to be, that the name, Ji, lati/olia^ has 
been in undisputed use for more than fifty years. 

Dr. Cleland exhibited specimens of Silene yallica var. (pihiqne- 
mdnera Linn , an introduced weed, collected by him at Thirroul. 
Mr. Cheel remarked that Bentham, in his Handbook of the 
British Flora (1858) recorded S. yalLim Linn., as a native, and 
quoted S. anglica Linn., as a synonym; adding that a “ variety 
with a dark spot on the petals, S, quviiquevuhtera Linn., used to 
be cultivated in flower-gardens,” On the other hand, in the 
third edition of the Student’s Flora of the British Islands (1884), 
Sir J. D. Hooker recognised S gallica proper [flowers white or 
pink], and var. S, quinqiievnlnera [petals white with a red spot], 
and var. S. anglica [petals small, white, often jagged]. S, gallica 
is the most common in Australia, and there are specimens of it 
in the National Herbarium from numerous localities in New 
South Wales. There are also specimens of var. quinquevulnera, 
with deep blood-red spots on the petals, from the following 
localities. New South Wales : Boonoo Boonoo (J. L. Boorman; 
November, 1904); Milton (H. H. Camhage; December, 1903); 
Walcha Road (J. L. Boorman; December, 1912).—Victoria: 
Lilydale (A H. S. Lucas; November, 1885).—West Australia: 
Karridale (R. Helms; October, 1898). 

Dr. H. Leighton Ivesteven communicated the following Note. 
—Examination of a series of skulls of Crocodiles porostLs leads 
me to record that, after a stage of development within the egg 
at which the skull measures 25mm. in length, the two pterygoids 
are united to form one median bone. This bone shows no trace 
of a median suture, beyond that between its two naso-palatine 
plates, which form the false palate and floor of the postnarial 
canals behind the palatine bones. These skulls, therefore, pre¬ 
sent the median parasphenoid which, in the Journal of Anatomy 
and Physiology (Vol. L), I postulated as the ancestral condition 
of the reptilian pterygoids. 



NOTES AND EXHIBITS. 


605 


Mr. John Mitchell communicated the following Note.—On 
one of a number of fossiliferous rock-specimens, submitted for 
determination by Mr. B. Dunstan, F.dr.S., Chief Government 
Geologist of Queensland, there is present a beautiful intaglio- 
impression of the head of a Trilobite, referable to the genus 
Brachymetopus McCoy, hitherto unrecorded from Queensland. 
The specimen, which apparently represents a new species, was 
collected in the Mt. Morgan district, and will materially help in 
determining the geological age of the rocks of that area. Pro¬ 
fessor McCoy described B. HtTzelecki% n.g. et n.sp., from Bun^’e- 
gan, N.S.W., seventy years ago (Ann. Mag. Nat. Hist., xx.,. 
p.231, 1847). 
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Part iii. (Ontogeni'), and Part iv. (PHYLoaENY). 
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Introduction. 

In dealing with the Ontogeny of the Caudal Gills, it was found 
necessary to study, by means of sections, all instars of the grow¬ 
ing larva up to the attainment of the complete internal form of 
structure. As this was found not to be reached until the seventh 
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instar, there was necessarily a considerable delay in raising the 
larvte required from the egg, and in taking them successfully 
through all the stages to the seventh. It was for this reason 
that Parts hi. and iv. were not published with Parts i. and ii. in 
a single complete paper. 

Even with the successful raising of several batches of larvae 
to the seventh instar, it has turned out that not suflScient evi¬ 
dence has been obtained to throw much light upon one very 
interesting problem, viz., the origin of the constricted or two- 
jointed gill. The reason for this appears to be, that the only 
larvie that I was able to raise were not of the Constricted Type. 
I had hoped that the gills of Austroayrion cyane Selys, which 
are classed as a Nodate Type, would offer some evidence, in their 
ontogeny, as to how the node developed. But, up to the seventh 
instar, this larva shows no sign of any division of the gill at all; 
so that one must evidently examine several more instars, before 
the beginning of the node would be made apparent. This mean¬ 
ing further delay, and the main objects of the paper having been 
in every other respect attained, I have judged it best to conclude 
my observations at this stage; being content to indicate, with 
regard to this one unsolved point, exactly how the problem 
stands, so that any student of Odonata, who is fortunate enough 
to obtain material, can pursue it to the end. 

'I’he results of Part iii, were obtained from the study of three 
species, viz., A ustroayrion cyane Selys, Ischnura heterosticta 
Burm., and Neosticta canescens Tillyard. The larvae of the first 
two were bred from the egg, and every instar up to and includ¬ 
ing the seventh (counting the pronymph as the first) was care¬ 
fully studied by means of sections.* The Neosticta larx^^e, 
belonging probably to the fourth and fifth instars, were only a 
fortunate find; not having been raised from the egg, their instars 
cannot be stated with absolute certainty, 

I need add little to the account of the methods employed, as 

As the serie.s of sections obtained from A»stroayrion were better than 
those obtained from I^^chniira, I have figured only the former. Austro- 
ayrloii ha^s nodate gills, Ischunra subiuKiate; but, up to the seventh instar, 
the two forms show no important difierences. 
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given in Parti.of this paper (These Proceedings, 191 / , Vol. xlii., 
Part i., pp.39-44). The method of double-embedding is essential 
for these tiny structures, and every detail must be carried out 
with the greatest care, if one would have a final result of any 
value at all. The best results were those that, after staining, 
were de-stained back almost to the lightest possible limit. Such 
preparations should, of course, be fully studied at once, unless 
one is willing to risk the chance of their fading before the work 
is completed. 

In Part iv., the results obtained in Part iii. are considered in 
conjunction with those obtained from a study of the caudal fila¬ 
ments of the Perlaria and Plectoptera, the combined evidence 
from all those sources giving us some valuable phylogenelie 
results. 

Part iii. Ontogeny op the Caudal Gills. 

Structure of the Gills in the newly-hatched larva or Second Instar. 
(Text-figs 33, 34). 

Text-fig.33 shows the external form of the gills in the newly- 
hatched larva of Austroagrion cyane Selys, which is typical of 
all Vertical Lamellar Gill-types. The gills are elongated, slender 
filaments, clothed with short, stiff hairs externally, for most of 
their length, but carrying, near the tip, a few longer and more 
pliable hairs. The tip itself is bluntly pointed, and carries a 
long, stiff, bristle-like hair. The gills are quite transparent and 
without pigmentation. The median (dorsal) gill possesses two- 
main longitudinal tracheae, one derived from each dorsal trunk 
of the abdomen. The lateral gills, however, each possess only 
one main longitudinal trachea, derived from the dorsal trunk of 
its own side. The trachese do not reach as far as the tip of the 
gill. 

In transverse section, the gills are nearly circular (Text-fig.34). 
The cuticle is thin, and is followed, on its inner side, by the 
almost equally thin hypodermis, which shows only from four to 
six nuclei in any given section. The interior of the gill consists 
of an undifferentiated blood-space, or portion of the h^emococle. 
In the median gill, the two main tracheae lie mid-laterally, one 
on either side, close to the hypodermis. In each lateral gill, the 
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single main trachea lies latero-ventrally, on the inner side of the 
gill. Neither definite blood-canals, internal laminje, nor alveolar 
mesh work are developed. 



The nerve-supply can 
be followed with diffi¬ 
culty from the eighth 
ganglion to the bases of 
the gills, but cannot be 
seen in sections of the 
gills themselves, proba¬ 
bly owing to its extreme 
fineness. It is clear, 
however, that the me¬ 
dian gill receives two 
main nerves dorso-later- 
ally at its base, while 



each lateral gill receives 
only* a single nerve 
placed somewhat ven¬ 
tral ly. As it is impossi¬ 
ble to follow the changes 
in the nervous system in such tiny organs as these gills, 1 shall 
not mention them further, until they come plainly into view 
in much larger gills. 


Text-fig. 33.* 


* Caudal gills of Azistroafft'ian cyam Selys, second instar; dorsal view; 
(X 90). 

t T.S. through caudal gills of Austroagnoii cyam Selys, second instar, 
at about one-third from base; cu, cuticle; A, hair; A?n, hsemocoele; hy^ hypo- 
dermis; nucleus of same; trachea; ( x 370). 
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StT^cct'iiva Gilla in the Thivd Instav* 
(Text-fig.35). 

The gills are still filiform, and resemble those 
of the second instar veiT closely; the principal 


difference being that, in 



cult to make it out i: 
completely collapsed. 


each lateral gill, a branch- 
trHchea of small calibre is 
developed from the base 
of the main trunk, and 
runs for some distance up 
the gill. This branch lies 
on the outer side of the 
gill, a little more dorsally 
placed than the larger 
trachea from which it is 
derived. It is very diffi- 
1 sections, as it is usually 
The main trunk now lies 


very little below mid-laterally on the inner side 


of the gill, and projects very definitely into the 


hsemoccele. It also reaches nearly to the gill-tip. 


Structure of the Gills in the Fourth Instar. 

{Text-figs.36,37). 

In this instar, we notice the first external sign 
of a change from the filiform to the lamellar type 
of gill, slight though it be. For at least half of 
its length, the gill remains filiform. But the distal 
half shows a distinct, though very slight, attempt 
at flattening and widening out, so that the gill 
becomes shaped as shown in Text-fig. 36. In the 
lateral gills, the branch-trachea is now very dis¬ 
tinct, being at least half the calibre of its parent- 



Text-fig. 36. t 


trunk, and running along more than three-fourths of the length 


* T.S. through caudal gills of AiiMroagrion cyam Selys, third instar, at 
about one-third from base. Lettering as in Text-fig. 34; branch-trachea 
finm near base of main trachea {tr) in lateral gills; (x 370). 

t Lateral caudal gill of Austroagrimi cyam Selys, fourth instar; side- 
yiew; (x 90). 
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of the gill. In Austroagrion cyane, but not in Isckmira heiero- 
sticta^ this stage is marked by the presence of a distinct pigment- 
zone on the diiStal fourth of the gill. 

Sections of the gills at this stage show some important devel¬ 
opments internally (Text-fig.37), Their form, in the basal half, 
now begins to approach the Triquetro-quadrate Type; while, in 
the slightly widened and flattened 
distal half, they have taken on, in 
cross-section, a distinctly oval form, 
which is the preliminary step to the 
differentiation of the rhachis and 
blade of the true Lamellar Type. 

The trachese are now much larger, 
even the second longitudinal trachea 
of the lateral gills being easily made 
out. They project definitely into 
the hsBmocoele, and both lie at the 
mid-lateral level. But, most im¬ 
portant of all, is the division of the hsemocoele into two parts, by 
an outgrowth of the hypodermis forming a definite internal 
lamina across its cavity, between the two main trachese. This is 
the first differentiation of the dorsal and ventral blood-canals. 

Structure of the Gills in the Fifth Instar, (Text-fig. 38). 

Externally, there is only a slight increase in the width of the 
distal half of the gill, so that the difference in shape from that 
shown in Text-fig 36 is scarcely appreciable. Internally, the 
differentiation of the hsemoccele has proceeded one step further. 
The internal lamina lias split up to form the inner boundaries of 
four separate divisions, viz., the dorsal and ventral blood-canals, 
and two smaller divisions to enclose the two main tracheae 
respectively. It is important to notice here that, in the median 
gill, the dorsal blood-canal is smaller than the ventral, while, in 

* T.S. through the caudal gills of Arntroagrion cyam 8elys, fourth instar, 
at about one-third from ha.se; dh, doi*sal blood-canal; tr, main trachea; 
tr, branch-trachea destined to l>econie second main trachea in lateral gills; 
rh, ventral blood-canal; (x370). [N.B.—In this instar, the division of 

the htemocoele does not extend much beyond half-way]. 



Text-fig.37.* 
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the lateral gills, the opposite is the case. Thus the blood will flow 
faster dorsally than ventrally in the median gill, but faster ven- 
trally than dorsally in the lateral gills. Therefore, in each case, the 


afferent blood-stream is the faster of 
the two, flowing along the narrower 
channel. Thus arises the first sign 
of a differentiation between the pri¬ 
mary or afferent blood-canal, and the 
secondary or efferent blood-canal. 



a. b. 


Text-fig.38.* 



Text-fig.39.t 


In Text-fig.39, I have shown a transverse section across the 
gills of a small larva of Neosticta c(mescenis (Saccoid Type), whicli 

* Two T.8, through median and left latez’al caudal gills of Austroaf/non 
cyane 8elys, fifth iiistar, a at about one-third from base, h at beyond half¬ 
way along the gill. Lettering as in Text-fig.37; nv, main nerve; the arrow 
VD shows the direction of the sagittal plane, the median dorsal gill being 
uppermost; (x 370). 

t T.S. through median and right lateral caudal gills of Neosticta ca 7 ie 8 - 
cem Tillyard, fourth or fifth instar. Lettering as in Text-figs. 37 and 38; 
/i, hair; (x 370). 
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I judge to be either of the fourth or fifth instur. The differen¬ 
tiation of the hsemocoele is much more clearly shown in this type, 
the primary or afferent blood-canal 
being much smaller, more regu¬ 
larly formed, and more strongly 
walled than the secondary; the 
latter indeed appears to be merely 
the large remainder of the hsemo- 
coele left over after the trachese and 
the primary blood-canal have been 
closed off. The beginnings of the 
alveolar mesh work can be clearly 
seen within it. It is much to be 
regretted that I could not obtain 
a series of this very rare, archaic, 
larval type, so as to follow out the 
changes in the blood-canals more 
fully. 

Structure of the Gills m the Sixth 
Instar, (Text-figs.40, 41). 

At this stage, the gill is defin¬ 
itely flattened for about two-thirds 
of its length, though still very 
narrow (Text-fig.40). The hlood- 
canals are distinguishable in the 
whole gill, particularly where they 
run through the pigment-zone in 
Austroagrion cyane. Transverse 
sections now begin to show the de¬ 
finite differentiation into rhachis 
and blade, as may be seen from 
Text-fig. 41, which is taken from 
a little^beyond half-way along the gill. 



M; 

Text-fig. 40.* 

At this stage, the 


Distal expanded portion of a lateral gill of Austroagrion cyam Selys, 
sixth instar, side-view; dorsal blood-canal; ventral blood-canal;^, 
pigmented zone; main trachea; t\ branch-trachea, which has become the 
second main trachea; ( x 90). 
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primary and secondary internal laminsB begin to develop. It is 
also possible, in some sections, to make out the main longitudinal 
nerves, which do not appear to difter in position from those of 
the gills in the fully grown larva. 



Text-fig, 41. 

T.S. through caudal gills of AH»troafjrion cyaiie 8elys, sixth ins tar, at 
about half-way along the gill. Lettering as in Text-fig. 87; A, hair; 
iV, internal lamina; ar, main nerve; ( x .370). 

Structure of the Gilh in the Seventh hietar. 

In this stage, the gills only differ from those of the Sixth 
Instar by their slightly broader lamellar form, and by the more 
definite formation of the internal laminae, together witli the first 
beginnings of the alveolar meshwork. Having reached this 
stage, the gill contains all its essential structures. Further de- 
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velopment consists only in the broadening of the blade of the 
lamella. With this is correlated the foi*ination of the rich 
tracheal branchings into the blade, which are such a conspicuous 
feature of the gills in older larvae. 

Part iv. Phylogeny of thk Caudal Gills. 

In attempting to work out the Phylogeny of the Gills, it is 
legitimate not only to seek for the evidence afforded by their 
Ontogeny, but also to turn to the study of the homologous 
organs in those Orders most closely related to the Odonata. 
Since the Caudal Gills of Zygoptera are the modified cerci and 
appendix dorsalis of the larva, and since the only other Orders 
that can come into the question are the Perlaria and Plectoptera, 
we must turn to the study of the caudal filaments oi their larvae. 

Caudal Filaments of the Perlaria. (Text-fig. 42), 

The larvae of the Stone-Flies or Perlaria possess only two 
caudal filaments, viz., the cerci. These are, therefore, the homo- 
logues of the two lateral gills of the Zygoptera. They are usually 


dh 



Text-fig. 42. 

T.S. through the two caudal filaments of a well-grown Perlid larva, sub¬ 
family LeptoperUiw, cu, cuticle; dh, dorsal blood-canal; hm, hsemo- 
ccele; hy, hypoderniis; 7 ir, main nerve; tr, main trachea; ( x 120), 

very long and many-jointed, but there are not lacking a number 
of genera in which a great reduction in length, and also in the 
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number of joints, points tlie way by which the cerci of the 
Zygopterid larva arrived at its present one- or two-jointed state. 

In transverse section, these organs are absolutely circular. 
The cuticle and hypodermis are thick, the nuclei of the latter 
numerous and closely-placed. The interior of the organ is a 
hollow blood-space, or extension of the hsemoccele, showing the 
presence of both plasma and corpuscles in almost every section. 
Laterally, on the outer side, close to the inner border of the 
hypodermis, there is a single main trachea. Latero-ventrally, 
on either side, seated upon the inner border of the hypodermis, 
there are two large longitudinal nerves, whose cross-section is 
greater than that of the trachea. As the caudal filaments of 
the Perlaria are organs of touch rather than gills, the greater 
size of the nerves, and ^the smallness of the trachea, in compalu- 
son with those of Zygopterid gills, is only to be expected. 

The most interesting structure in these caudal filaments is the 
very small but definite dorsal blood-vessel, situated mid-dorsally 
below the inner border of the hypodermis. This structure has 
a well-defined wall, and might be mistaken for a trachea, were 
it not always quite full of blood-plasma and corpuscles. It con¬ 
tinues far along the filament, opening distally into its main 
interior, i.e,, the hsemoccele. 

The comparison between these organs and the lateral caudal 
gills of Zygoptera may be summarised as follows :— 

(1) Only the afferent or primary blood-canal is marked off in 
the Perlaria; but it is much smaller and more definitely separated 
out than in the Zygoptera; moreover, it is placed mid-dorsally, 
as in the median gill of Zygoptera; whereas, in the lateral gills 
of the latter, the afferent canal is ventral- 

(2) Only one main trachea is developed, on the inner side of 
the hsemoccele. Thus the tracheation remains at the 'same stage 
as that shown in the Second Tnstar of Zygopterid larvse (Text- 
fig.34). 

(3) Two main longitudinal nerves are developed, as in the 
lateral caudal gills of Zygoptera; but their position is not quite 
the same, both being ventrally placed, whereas those of the 
Zygoptera lie both on the outer side, one ventral and one dorsal, 
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The Caudal Filaments of the Plectoptera. (Text-fig.43). 

Tlie larvse of the May-Flies or Plectoptera possess three caudal 
processes, viz., the two latero-ventral card, and the single median 
dorsal appendix dorsalis. Thus the former are the homologues 
of the lateral caudal gills of the Zygopterid larva, while the 
latter is the homologue of the median caudal gill. 

All three of these filaments closely resemble those of the 
Perlaria externally, being long, slender, and many-jointed. 


AD. 



T.S. through the three caudal filaments of a well-grown Plectopterous 
larva, Atalophlehia sp. Lettering as in Text-fig.42; AD, appendix 
dorsalis; C, oerous; vh, ventral blood-canal; ( x 130). 

In transverse section (Text-fig.43), the structure of these organs 
is of great interest. In all three, the transverse section is 
circular, the cuticle and hypodermis faiidy thick, the latter with 
many closely-arranged nuclei, and the interior an open prolonga¬ 
tion of the hsemoccele, as in the filaments of the Perlaria. Beyond 
this, the cerci dififer so much from the appendix dorsalis that we 
must deal with them separately. 
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C e r c i.—Comparing these with the cerci of Perlaria, we see 
that both possess two main nerves and a single closed afferent 
blood-canal. But, in the Plectoptera, the closed blood-canal is 
ventral in position, as in the lateral caudal gills of Odonata, and 
not dorsal, as in the Perlaria. The two main nerves also lie 
in the same positions as in the Zygoptera, and not as in the 
Perlaria. There is no main longitudinal trachea developed at 
all in the cerci of the Plectoptera.* 

Appendix Dorsalis.—As this is absent in the Perlaria, 
we must confine our comparison to the median caudal gill of the 
^ygoptera. We then notice a remarkable similarity in the two 
homologous organs. For the closed afferent hlood-canal is dm^sally 
placed in hoth^ and both possess four main nerves, two being latero- 
dorsal, and two IcUero-ventral, Tiie only differences are that 
there is no main trachea in the appendix dorsalis of the Plec¬ 
toptera, and no development of internal lamina? or alveolar 
mesh work. 


Phylogenetic Conclusions, 

The following conclusions may, I think, be safely drawn from 
the combined evidence of the Ontogeny and the comparison with 
the homologous organs of the Perlaria and Plectoptera. 

(1) The relatiwiship between the Perlaria, Plectoptera^ and 
Odonata. 

Firstly, as regards the Perlaria, there are some fundamental 
differences in the arrangement of the internal structures of the 
cerci, as compared with those of the Zygoptera. These are (a) 
the position of the main nerves, and {b) the dorsal position of 
the closed afferent blood-canal. I think that these differences 
are great enough to make us conclude that the evidence from the 
cerci only reinforces the opinion which I had previously stated,! 
from a consideration of other morphological characters, viz., 

* This applies to Atalophlebia, the only genus available here for study. 
I cannot say whether it is true for the whole Order or not. 

t “The Biology of Dragonflies.” Cambridge University Press, 1917, 
pp.5-6. ’ * 
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that no close relationship exists between the Perlaria and the 
Odonata 

Secondly, as regards the Plectoptera. The close resemblance 
in the arrangement of the internal structures of the caudal pro¬ 
cesses, as compared with those of the caudal gills of Zygoptera, 
is indeed a striking one, since the number and position of the 
main nerves, and the positions of the primary afferent blood- 
canals in the three processes are the same in both. The only 
differences are the long, many-jointed condition of the filaments 
in Plectoptera, and the absence of a main longitudinal trachea 
(assuming that this character holds for all Plectoptera). We 
are, I think, bound to conclude that the relationship between 
the Plectoptera and Odonata is a more definite one than that 
between the Perlaria and Odonata, and that, in particular, the 
Zygopterid gill has been derived from a caudal process closely 
similar to that of the Plectoptera, by reduction from a many- 
jointed to a one- or two-jointed condition. 


(2) Steps in the emlution of the Zygopterid GilL 

If we examine in section any simple evagination of the body- 
wall of an Insect Larva, forming a short process—such as, for 
instance, the mrcoids of the Odonate Larva—we shall find that 
they show only cuticle, hypodermis, and internal cu- 
blood-space (Text-fig. 44). No longitudinal nerves, 
trache«, or closed blood-canals are present. Thus 
the first stage in the evolution may be assumed 
to have been a many-jointed process, long, 
slender, circular in section, with fairly stout 
cuticle and hypodermis enclosing an undiffer¬ 
entiated blood-canal, and without either main nerve?, trachese, 
or closed afferent blood-canals. 

The next stage would be the development of this organ into 
an organ of touch, by the outgrowth of longitudinal nerves along 



nu 


Text-fig.44.* 


* T.S, through a cereoid of the well-grown larva of Sy^ilestea weyersi 
Selys; hi, blood; cic, cuticle; hm, haemoccele; hy, hypodermis; nu, nucleus 
of <^ame; ( x 8S>. 
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it, as branches of the tenth-segment nerves of the abdomen. 
Probably correlated with this would be the regulation of the 
blood-circulation, by the development of a closed afferent canal, 
the p'tmary hlood-canal. As the positions of both these struc¬ 
tures are different in Perlaria and Odonata, it is logical to 
assume that the two Orders became separated at a stage in the 
evolution of the Insect Larva earlier than is here indicated. 

The third stage would be the development of the main trachea 
along the interior of the processes, the cerci receiving one each, 
from the dorsal trunk of its own side, but the median appendix 
dorsalis receiving two, one from each side. Unless these tracheie 
can be shown to exist in some Plectopterous larvse, we must 
hold that the Odonata became differentiated from their common 
stock with the Plectoptera before this outgrowing of the tracheje 
took place. 

Finally, as all the appendages of the Odonata, in every part 
of the body, show a great reduction in the number of joints 
the antennae, the tarsal joints, the labial and maxillary palpi), 
we must assume that the reduction of the caudal processes to a 
one- or two-jointed form proceeded parallel with these other 
reductions; in other words, the original Protodonate ancestor 
already possessed all these reductions, derived from a Palseo- 
dictyopterous ancestor. 

Thus wd conclude, that the original form of Zygopterid caudal 
process was a short, one- or two-jointed appendage, in which the 
nerves and blood-canals were developed as in the caudal pro¬ 
cesses of the Plectoptera, and with the addition of a single longi¬ 
tudinal trachea in each cercus, and two in the appendix dorsalis. 
In this organ, neither internal laminae nor alveolar meshwork 
were developed. 


Ewlvttion of th^ Caveat GUIs within the Suborder Zygopteva, 
We have now to consider the evidence of the Ontogeny, with 
respect to the further evolution of gill-types within the Suborder. 

As far as I can ascertain, all newly-hatched Zygopterid larvae 
have the gills filiform, one-jointed, and hairy. We may safely 
assume that the filiform pondition is primitive, since all the evj- 
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dence gathered in the preceding section points also in this direc¬ 
tion. Probably also the hairiness is primitive too, since all 
aquatic groups tend to become smooth in the course of evolution. 
But the one-jointed condition may not be taken as primitive: 
because, in the case of other organs, the antennse, tarsi, etc., 
the number of joints increases as the larva grows, and yet it is 
certain that the last and highest number of joints attained is 
the most primitive number, or, in some cases, even less than that 
in the tarsi, the fossil Tarsophlehiince had four joints, 
whereas no existing Odonate has more than three). Thus we 
must assume that, in the case of a larva that develops two- 
jointed gills, such as Neosticta^ the two-jointed condition is pro¬ 
bably primitive. But, in the case of those larvae which always 
have unjoin ted gills, it is not necessary to assume that they are 
derived from two-jointed forms, unless there is evidence for it. 

J n tiie case of the gills of Galopterygidce and L^Midot^ there is 
absolutely no evidence that these gills were ever more than one- 
jointed. But in the Agrionidce^ the existence of two-jointed 
forms in the Frotoneurince and Agrionmas strongly suggests that 
the common ancestor of these two groups had a larva with two- 
jointed gills. As no larvae of the most pinmitive subfamily of 
the Agrionidm (viz., the MegapodagrionintB) are known to pos¬ 
sess two-jointed gills, I am inclined to suspect that the original 
Agrionidm^ like the other two families of Zygoptera, possessed 
only one-jointed gills, and that the two-jointed condition arose 
in the common ancestor of only those subfamilies still possessing 
it, and, failing to become of any definite service to the larva, is 
now again reverting to the one-jointed form, by degradation 
through the Nodate, Subnodate, and finally Denodate stages. 

The most ancient existing forms of Zygoptera possess gills of 
the Saccoid Type; for this type appears to be universal through¬ 
out the two subfamilies Epollagium and Thorinm, As such a 
type could be easily produced from an original caudal filament, 
by simple enlargement of its internal cavity, we shall probably 
be right in assuming that the Saccoid Gill is the most primitive 
type. One might expect this line of evolution, once begun, to 
run to an extreme; and this is probably the reason for the exist- 
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ence of the huge, curabersome, bladder-like gills of Diphlebia and 
Cora, It seems clear, also, that these organs are primarily an 
attempt to evolve hlood-gilh, and not tracheal-yills) since it is the 
blood-space that undergoes an immense increase in volume,—the 
tracheal supply remaining far inferior, in these gills, to that to 
which it eventually attains in the Lamellar Gill. 

Although we designate the Saccoid 'lype as the most archaic 
of all, there is one qualification to add. These huge bladder- 
like gills could not be held apart in the water. The two lateral 
ones must always have rested either on the river-bed, a rock, or 
a convenient stem, on which the larva may have been resting. 



Text-fig. 45, 

Evolution of the outwanl form of the caudal gills, as shown in T.S. 
Fljyiogenetic seines from caudal filament, through simple Saccoid 
and Triquetro-quadrate Types, to Lestid form of Vertical Lamellar 
Type; a, caudal filament; h, simple saocus; c, i>i^/e/>ia-stage of 
same; d, «, evolution of the Triquetro-quadrate Tjqpe (c); /, r/, evo¬ 
lution the Lestid fonn of Vertical Lamellar Type {g). 

'rbe median gill must also have rested symmetrically upon the 
other two. Hence, even in the huge bladder-like gills of Di~ 
the beginnings of the Tiiquetro-quadrate Type are evident. 
That type, as seen in its highest development in the Caloptery- 
ginm, is clearly a specialised development from the older Saccoid 
Type (Text-fig.^45, o-e). TJius we may say that a single line of 
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evolution, from the archaic Saccoid Type to the highly specialised 
Triquetro-quadrate Type, characterises the family Calopte^yyidm 
as a whole. 

From the Triquetro-quadrate Type of the CoJopteryginm^ the 
Lestid form of Lamellar Gill-Type is undoubtedly derived. This 
can be seen in Text-i5g.45, e-g, where I have shown diagrammati- 
caliy the probable stages in the reduction-process. In connection 
with this, the following points are of importance: — 

( 1) There is no evidence of the Lestidm ever having possessed 
the division of the blood-canals into two, in their lateral gills, as 
seen in these gills in the Gcdopteryginm. This must be regarded 
as a specialisation confined to that subfamily. 

(2) There is strong evidence that the Lestid gill-form is derived 
from a form in which the tracheation was the same as in the 
Triquetro-quadrate Type: —- 

For (a), regenerated gills of Lestid larvse always show an 
increase in the number of tracheie; and, in most cases, this in- 
cimse takes the form of a doubling of the original number of 
trach^, and therefore agrees with the original Triquetro-quad¬ 
rate arrangement; and (b) the reduction of the number of main 
nerves in the median gill in the LestidcE is unique in Zygoptera, 
and only to be explained as a specialisation from the original 
arrangement of four nerves in the median gill and tw o in each 
of the laterals. 

Within the LtsiidtB^ it is clear that the gills of the Si/nUstiuce 
are the more primitive type; for (a), regenerated gills of the sub¬ 
family Lesiinm assume the Synlmtine form, with the branch- 
tracheae obliquely placed in the main stem; and (6), the arrajige- 
ment of these branch-tracheae at right angles to the main stem 
in LestinuB^ and the development of the pigment-bands, are evi¬ 
dently high specialisations, the former being unique in the Bub- 
order. 

The evidence of the structure of the Caudal Gills, then, tends 
to bring the Lestidm into closer relationship with the Gtdoptery. 
gidm than a study of the imaginal characters alone would warrant. 
In particular, it would seem that the larvae of the Oalofiei'yginm 
and 8yidesthtm are very closely allied. 
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Turning next to the Agrionidte^ we have a very distinct prob¬ 
lem to deal with. T think that the evidence here is all in favour 
of the development of the Agrionid form of Vertical Lamellate 
Gill-type direct from a two-Jointed or constricted Saceoid Type, 
such as still exists in Nmsticta^ imthout tlm intervention of a 
Triquetro-qiwdrate Type at alL The reasons for this are as 
follows; ™ 

(а) Feoslicta can hold its gills fairly widely apart, and they 
are not swollen out so greatly <as in the case of Dlphlehia) that 
the lateral gills would he compelled, in time, to take on a triquetral 
form, by pressure of the median gill from above and between 
them. Consequently, there is an opportunity for the develop¬ 
ment of a quadrate form in all three gills. 

(б) The gill being two-Jointed, such a quadrate form naturally 
suggests itself as suitable for the basal joint or stalk of the gill. 

(c) All three gills of the Agrionid form of Vertical Lamellar 
Gill-Type do actually show this quadrate foi'm in transverse sec¬ 
tion. (See Text-fig.22 in Part ii. of this paper, p.90). 

{d) The internal arrangement of parts in these gills is that of 
the Saccoid Type, except only that the median gill possesses Uco 
main tracheae, instead of four. That this is due to reduction is 
shown by the fact that regenerated median gills of the Agrionid 
form of Vertical Lamellar Gill-type show an increase in the 
number of main tracheae to /our, as well as a distinct tendency 
to a narrow Saccoid form. (N.B.—Regenerated lateral gills also 
show an increase to three or four tracheae, but three main tracheae 
are also quite frequently met with in Feosilctn, as well as in 
other Saccoid Types). 

The Constricted or two-Jointed Lamella of Jsosticia is clear] v 
a direct development from the Constricted Saccus of NevUicfa. 
The two genera are too closely allied to admit of any doubt on 
that point. 

The larva of Caliagrion bUltnghurUi, when half-grown, (pro¬ 
bably the tenth or eleventh instar) shows the constricted condi¬ 
tion almost as completely as in Isobiicfa, Thus the Nodate form 
finally attained in this and other Agrionine genera must be 
derived from the older Constricted form, as seen in Jsosiicta. 
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But we may not argue from this that the Agrioninm are de¬ 
scended from the Protoneurince^ since such a supposition is nega¬ 
tived on all other morphological grounds. The wing-venation 
of the Protoneurinre is reduced far beyond the Agrionine stage. 
It is quite possible that the larvae of some archaic Agrionine 
genus may still retain gills of constricted form. We can only 
say that such a form must have existed once within the Agyio- 
nirm^ even if no longer existing to-day. The phylogenetic series 
of gill-types (Constricted Saccus, Constricted Lamella, Nodate 
Lamella, fcSubnodate Lamella, Denodate Lamella) is strictly 
correct. But it does not follow that the series of generic types 
which to-day exhibit these gill-types JVeosiicfa, Isosiicia, 

Caliagi io7i, Ischnura, A giocneynis) is a true phylogenetic 
sequence. The sequence Hfeostieta, Jsosticia must be admitted. 
Then there is a break; for, as far as we know, the larva? of the 



Text-tig. 40. 

Evolution of the Agrioni<l form of the Vertical Lajuellar Type direct from 
the Constricted Saeeoid Type; a, baccoid Type; c, iuternietliate 
stages; Agriouid form of Vei-tical Lamellar Type. 

Proton^uymai have reached no higher stage tlian that shown by 
Isasticta. There is also a break on the side of the Agrionmie; 
for, as far as we know, no larva of this subfamily possessing 
vertical lamellar gills shows any older form than the Nodate of 
Oaliayrion. Thus the constricted stages still present in the 
iarvje of Prokmeurmce have been paused and loht by the more 
highly specialised larvae of the AgrioiiitKB\ so that it is pure 
chance that Oaliayrion picks up the sequence of forms at the 
stage next beyond that to which Isosiicia has attained There 
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might just as well have been a gap, or an overlapping, in the 
two subfamilies. ♦ 

Within the subfamily Agrimiince^ we can follow the phylo¬ 
genetic sequence of gill-forms from the Nodate, through the 
Subnodate, to the Denodate, which reaches its final form in the 
tough, thickened, opaque gills of A u^trocnemis and some species 
of Agrioii, From such a type as this, a retrogression due to loss 
of function, (the gills no longer serving as breathing-organs) wDl 
explain the presence of the Reduced (Non-functional) Type in 
such a highly specialised case as the larva of Agri<yii asielue, 
which dwells in the water collected at the bases of the leaves of 
certain plants, in a region of high rainfall. 

Text-fig.46 shows diagrammatically the stages in the develop¬ 
ment of the Agrionid form of Vertical Lamellar Gill from its 
Haccoid ancestor. 

There remains now only the Horizontal Lamellar Type of gill 
to deal with, as we see it developed in the genus Argiohstes, It 
seems to me that the development of the two types of Lamellar 
Gills, vertical and horizontal, is obviously a case of the accumu¬ 
lated result of habit on the fonn of an organ.* If the original 
baceoid Gills were held out separately in the water, as in the 
case of Neosticta, then, in course of time, it is inevitable that 
the Vertical Ijamellar Type must be developed. But if, on the 
other hand, the ancestral form, possessing a Saccoid Gill-system, 
remains a rock-dweller, and adopts the habit of clinging closelv 
to the rock-surface to escape detection, then the natuml result 
must be, in course of time, that the gills will become horizontally 
flattened. They will, therefore, pass through a triquetro-quad- 
rate stage, represented in Text-tig.47, 6, c, and this stage must 
l>e observable in a difference between the form of the lateral and 
median gills. Tiie gills of Argiolestes do show this difference, 
though slightly: for the lateral gills are completely triquetral in 
section, while the median gill still preserves the quadrate shape, 


* Since the orgdiiis with whose evolution we are dealing are purely larval 
structures, not present in the imago, this appears to be a very interesting 
problem for the consideration of Lamaivkians and Darwinians. 
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especially near the base of the gill. Text-lig.47 shows diagram- 
matically the derivation of the Horizontal Lamellar Type from 
the Saccoid Type 

The gills of A rgioleates are composed of a single joint. There 
is nothing in their structure to suggest that they are derived 
from two-Jointed, ancestral forms.* I think, therefore, that the 
archaic subfamily Megapodagrioiiince^ to which this genus 
belongs, will prove (when its larvse are known) to possess, 
throughout, one-join ted gills, and that most of these are more 
likely to be saccoid, triquetro-quadrate, or vertical lamellar 
types, rather than of the highly specialised form found in our 
Australian Argiolesies, 


o ^ 

00^0 


a. 






d. 


Text-tig. 47. 

E\uliition of the Horizontal Lamellar Type; «, saccoid type; ?>, c, rf, 

ccssive stages in the horizontal flattening; e, horizontal lamellar 
type. 


The number of forms studied in this paper, particularly in the 
case of the extensive family Agrionithe (within wdiich, not a 
single representative of either of the two subfamilies Pseudo- 
stigviafiufe and Platycuendtur^ is available in Australia for study), 
is far too small for us to draw any very definite conclusions as 
to the course of evolution of the various groups within the Sub- 


* Except, perhaps, the peculiar form of the regenerated gill in Argio- 
ftatts see Part ii. of this paper. Plate i., fig. 11. 
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order. But there are certain conclusions in which the evidence 
from the structure of the Caudal Gills reinforces that already 
gained from the study of other larval and imaginal organs; and 
these, I think, may by now be considered as reasonably proved 
They are as follows : — 

(1) Of the three families, the CaloptejygidcB are bhe oldest. 
Within the Calopterygidce^ the Epallagvnce on the one hand, and 
the Thorince on the other, remain primitive; but the Caloptery- 
ginm must be reckoned as considerably more specialised. 

(2) The Lestidm appear as a very distinct family, apparently 
derived from ancestors having close affinity with Calopterygidce. 
If we could obtain the larva of JSpiophlehia^ it is probable that 
some valuable evidence would be forthcoming as to the more 
exact origin of this interesting family. The evidence of the 
Caudal Gills, in any case, reinforces that of the venation on the 
point that the LestidcB are most certainly distinct from the 
AgrionidcB, 

(3) The AgrionidiB are the dominant family, and contain the 
most highly specialised types of the Suborder. But the Megapod- 
agrioniniB remain still archaic, and far removed from the higher 
forms. The larval development of Argiolestes is specialised 
along a line quite unique within the Odonata, The two-Jointed 
gills offer strong evidence in favour of the origin of the Proto- 
neurinw and Ayrionince from a common ancestor, whose larval 
form must have closely resembled that still extant in the 
former subfamily. As the PlatycneminiB (about whose larvje 
little is known) clearly connect the ProtoneuriiKP. on the one 
hand, and the Agrionime on the other, with the archaic Mega- 
podiigrioitmce, it is bo be hoped that the study of their larvte 
will soon be undertaken. 

Apart from the Phylogeny of the Gill-System as a whole, it 
would be advisable to state briefly the stages through which the 
different internal structures of the gills have passed :— 

{I} The Blood-System : -Oviginally & simple extension of the 
luemoccele into the caudal process, this early became differ¬ 
entiated by the closing-off of a narrow canal for the afferent 
blood-flow. We have already given reasons for supposing that 
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this primary blood-canal existed in the eai'liest Odonata. When 
the caudal process swelled out into the Saccoid Type of Gill, a 
great increase must have taken place in the size of the haeinocoftle 
within it; and this increase must have affected the afferent 
canal, as well as the rest of the blood-space. At^this stage, the 
efferent or return-current must have proceeded sluggishly back 
along the undifferentiated portion of the haunoccele. The sub¬ 
sequent development of the internal laminm and the alveolar 
meshwork^ within this undifferentiated portion, closed-off the 
secondary or efferent canal, which we have seen, from the onto¬ 
genetic evidence afforded by an early instar of Neost^cta, is 
larger and less definitely developed than the older primary or 
afferent canal The final result is that the original hcemoccele 
of the gill becomes divided up into two distinct canals, sur¬ 
rounded by a mass of alveolar tissue, with zones of internal 
laminie. 

(2) The Nervo'iis System :—The original Odonata must have 
possessed caudal processes with a nerve-supply similar to that 
found in the Plectoptera, viz., two main nerves in each cercus 
(both on the outer side), and four in the appendix dorsalis (two 
dorsal and two ventral). This remains the same throughout all 
subsequent developments of gill-types, except only in the case of 
the Lestid form of the Vertical Lamellar Gill-l'ype, in which 
the median gill has its nerve-supply reduced to two only, by the 
suppression of the two ventral nerves. 

(3) The Tracheal System :~Lt seems clear that the original 
caudal processes could not have accommodated more longitudinal 
tracheae than one each in the cerci (on the outer side), and a 
single pair in the appendix dorsalis. As this is the arrangement 
also in the filiform gills of the second larval instar (Text-fig.34), 
we may take it as the primitive condition in the Zygoptera, 
When the Saccoid Type developed, each of these main tracheic 
gave off a branch from the base; so that tliere were then two 
main tracheae in each lateral gill, and four in the median. One 
of the two tracheie in the lateral gills frequently divided a 
second time; so that the Saccoid Type, as it stands to-day, may 
show either two or three main trachese in the lateral gills. 
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From this primitive type, the Triquetro-quadrate Type de¬ 
veloped, with four tracheie still present in the median gill, and 
two in each lateral gill. Each of these numbers became reduced 
to one-half in the evolution of the Lestid form of gill. 

From the Saccoid Type also, the Agrionid gill-forms were 
developed, with two tracheae only in each of the three gills, both 
in the Vertical and Horizontal Types; Le., these lines of evolu* 
tion only involved a reduction from four to two in the median 
gill, the number in the lateral gills remaining the same as 
before. 

(A) The Internal Lamince and Alveolar Meshtvork : 
must be regarded as developments peculiar to the Odonata. 
Probably both reached their maximum development in the spaci¬ 
ous interior of the archafc Saccoid Type, with reductions or 
restrictions in later types, culminating in almost complete loss 
of both structures in the Lestid form of gill. 

These changes may be readily exhibited in the following 
Table 



Table of Peincipal Diffekences in Internal Struoture of Caudal ( 4 ills. 
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Ill the above Table, x means present, — absent. In the la*?! two columns, the hist numbei' '-tands for the 
condition in the median gill, the other two for that in the laterals. 
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A ote <m the Problem of the Origin of the Constricted or Tivo- 
jointed OTZ:~The known facts for the solution of this incom- 
pleted problem are as follow's :— 

(1) In the Ontogeny of the Nodate and Subnodate IVpes 
(Austroayrion and Ischnui'a) no sign of a division of the gil] 
into two parts is to be seen up to the seventh instar. 

(2) In the fourth or fifth instar of Neosticta, the gill is a two- 
jointed or constricted saccus, but the distal joint is very small. 

(3) Half-grown larvse of Ccdiagrion hillinghursti (Nodate Type) 
show the constriction almost as marked as in Isosticta. These 
larvjB are probably of the tenth or eleventh instar. 

Statements (1) and (3) might appear to be antagonistic; since, 
at the most, only four instars could intervene for the change 
from a simple to a constricted gill. But, as a matter of fact, 
the node in Caliagrion is much more strongly developed (in the 
full-grown larva; than it is in Austroagrion^ though both are 
classed as of Nodate form. Consequently, if a series of instars 
of the rare larva of Caliagrion could be obtained, say, from the 
fourth upwards, the problem would very probably be solved. It 
would also be necessary to breed the larvse of Neosticta or Iso- 
sticta from the egg, and raise them to the fourth or fifth instars, 
to complete the chain of evidence. 

Thus we see that the solution of this interesting problem now 
rests only with him who can obtain two lots of very rare larvie, 
and keep them alive through a sufticient number of instars. Ho 
far, I have not succeeded in doing this. 


[Printed off, December 19th, 1917.] 
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By G. I. Playfair, Science Research Scholar of the 
University” of Sydney. 

(Plates xxxiv.-xli., and seven Text-figui'es). 

The summer of 1916-17, with its alternate rain and shine at 
Lismore, was highly favourable to every form of pond- and 
swamp-life, and among a host of interesting organisms that came 
to light, was a varied assortment of Rhizopods. I thought it a 
good opportunity, therefore, to write up this group, particularly 
as I had reason to believe that the species were to be found in 
considerable variety in my gatherings. A microscopical survey 
of the latter was accordingly made, with very satisfactory results. 

Samples. —Out of about 340 gatherings, not made for the 
collection of Rhizopods, but principally for Desmidiacece and Fro- 
tococcacece. 90 were found to contain tests of the Rhizopoda to a 
greater or less extent; 43 of these were from Sydney, and 47 from 
Lismore. The localities and numbers of the samples are given 
in the notes on the various species, but as very few gatherings 
are out of Sphagnum (the chief haunt of the Bhizopoda), a note 
here on the character of the various habitats may be useful. 

Sphagnum all marked Ooogee. Weeds {Myriophyllum^ 
Elodea, ike.) in pond, creek, or river :—Botany 50, 151; Lismore 
181, 188-197, 273-278, 303; Woodlawn 225; Casino 189; all 
those marked Botanic Gardens, Guildford, Centennial Park, and 
Clyde, Duck Creek. Plankton:—Sydney Water-Supply 66, 100; 
Grafton 265. Swamp:—all others marked Botany,* Auburn, 
Rookwood, Wyrallah, Kyogle, Byron Bay; and Lismore 223-263, 
285, 292, 298, 307-340. By “swamp” should be understood all 
ground-collections. 

* Of these, Nos. 15, 17, 37,51, and 152 are from the water-reserve, w’^hich 
is an old Sphagnum-hog\ patches of Sphagnnm may still be met with here 
and there. 


46 
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Results, —Altogether 174 forms have been listed (including a 
few Heliozoa)^ representing 118 species belonging to 40 genera, 
a very fair result considering the character of the habitats, and 
that, with the exception of Lismore, the gatherings in each 
locality are mostly from one and the same spot. Of these, 80 
are here described as new, 30 being accorded specific, and 50 
varietal rank. Three new genera are proposed. 

Amoebina, 

Genus A m ce b a Ehr. 

Amceba PROTEUS V. NOBiLis (Peiiard) mihi. 

Syn., Amoeba nohilis Penard, Faune Phiz., p.65. In a gather¬ 
ing out of a mere on grass-land, I came across this immense 
form, equal in size to ten ordinary specimens, which, though in 
motion and spread out in front in a palmate-digitate shape, 
measured no less than 950/a long and 350/x broad, more than 
twice as large as Cash’s var. granulosa. Nor was it a solitary 
example; with a Ooddington lens, I noted many others on the 
sides of the glass phial. Passing under a filament of Spirogyra^ 
the tail-end, the size of an ordinary specimen and containing 
three empty tests of Lesquereusia^ got caught, and the main body 
broke away from it. The deserted portion exhibited slight 
amoeboid movements for a time, but did not move from its place 
or throw out any pseudopodia. 

Lismore (254). 

Amceba verrucosa v. quadrilineata (Carter) Playf. 

Biol. Bichm. R., p.l44, PL viii., f.l7,19. Syn., A, quadru 
lineata Carter, in Ann. Nat. Hist., 1856, p.243, T. v., f.3; A. 
striata Penard, M^m. Soc. Phys. Geneve, 1890, p.l27, T. ii., ff.31- 
34. Var. maxima Playl, Lc., must be included here, as the type 
appears to run to vastly greater dimensions in Europe. The 
usual size here is about 50-60/a long; the largest, I have seen, 
reached only double that amount. If this form is to be raised 
to specific rank. Carter’s name has priority, unless it can be 
proved identical with A,striolata Perty; Kleinst. Lebensf., 1852, 
p.l88, T. viii., f.l5. A. Umax Duj., which seems to me a form 
of A, verrucosa, I have also noted here. 
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Genus Dactylosph-®rium Hertw .& Less. 

D. RADIOSUM var. minutissimum Playf. 

Syn., Amoeba radiosa v. minutissima Playf., Biol. Richm. K., 
p.l44, PI. viii., f.20. The diameter of the body, which Cash 
gives as ^‘usually about 30/a” for the type, is only 4-8/a in this 
minute form, with pseudopodia extending to 20-30/a. 

Var. STELLATUM Playf. 

Syn., Amoeba radiosa v. stellata Playf., /.<?., p.l45, PI. viii, f.21. 
Diam. of the body about 50, pseudopodia to 1 50/a. With the type. 

Genus Mastigamoeba Schulze. 

Mastigamceba longipilum Stokes. 

Length of body, 10-30, flagellum about 40/a. 

Stokes, Proc. Amer. Phil. Soc., xxiii., No. 124, 1886; Infus. 
U.S., p.72, PI. i., f.1-4. (?)Syn., M.reptans Stokes, New Frw. 

Infus., Z.C., 1890, p.74, f.1-5. A minute, smooth form, generally 
with relatively long flagellum, the body irregularly amoeboid. 
Botany; Lismore, Richmond R. 

Genus Pelomyxa Greeff. 

Pelomyxa echindlata Playf. 

The entire body is clothed all over with short, slightly curved 
spines. Syn., P. palustris v. eohinulata Playf., Plankt. Syd. 
Water-Supply, p.548, P1.57, f.l6,17. 

Length of body about 100, spines 8-20/a, 

PotPs Hill, pond; Botanic Gardens, tank; Lismore, swamp. 
Pelomyxa hirsuta, n.sp. 

Body densely clothed all 
over with fine, bristle-like 
hairs. The hairs are blunt, 
straight or very slightly 
curved, a mere line in thick¬ 
ness even under a high 
magnification; nor could I, 
even with a oil imm, 
obj., detect any bacillar 
structure. As in all forms 
of Pelomyxa^ the margin 
Fig.L—n.sp.; (x500). a double line in 
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optical section. The specimens, I saw, were stuffed full of tests 
of Euglenaj Lepooinclis^ Trachelomonas^ tkc. 

Length of body 70, breadth 60, hairs 16/>c. 

Lismore (328, 337). 

Genus Chlamydomyxa Archer. 

(?)Ghlamydomyxa labyrinthuloides Archer. 

In a gathering of a miscellaneous character from a small piece 
of swampy ground, I came across a number of specimens of a 
Rhizopod, which can only, I think, be identified as above, cf. 
Cash, Brit. Frw. Rhiz., i., PL xiv., f.l. Our specimens agree 
with his figure, but not too well with the description. The cysts 
were apparently of a tough, mucous nature, pale yellow, of 
irregular shape and large size. The plasma, which entirely filled 
the capsule and protruded slightly beyond it, was of a dark 
purple colour from the presence of quantities of minute purple 
granules. None of the creatures were active, save for a few 
sluggish, amoeboid movements. The cysts seemed to have been 
pedunculate. 

Length of cyst 120-280, breadth 130-140/x. 

Auburn (HO). (PI. xxxix., f.l2, 13). 

Incertse sedis. 

Genus Cystamoeba, gen.nov. 

Oystamceba digitata, gen.nov. et sp. 

Living creature of an amoeboid nature, 
inhabiting an oval, chitinous, thick-walled 
cyst. The cyst is perforated by small 
foramina, through which the animal pro¬ 
trudes short, blunt, digitate pseudopodia. 

Plasma hyaline, refractive,' reminiscent 
of Dactylosphmrium radiosum {Ammha 
radiosa)^ Fig. 2. 

Length of cyst 20, breadth 16,pseudopod. Cyatamceba digitata, 
about 10 long, 1^2/i broad. x 1000) 

Lismore (233), 
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CONOHULINA. 

Arcellina. 

Genus Akoeli^a Ehr. 

Arcklla vulgaris Ehr. 

Cash, Brit. Erw. Rhiz., i., PI. xv., gives two entirely different 
forms for the type (figs.l and 14). The latter, with the turned- 
up base, is the one given by Penard, Faune Rhiz., p.398; and I 
have, therefore, considered it to be Ehrenberg’s type In the 
arrangement of a maze of polymorphic forms such as we have in 
the Rhizopoda, the only hope of producing any order is that 
every distinct form, which retains its characteristics in many 
localities, shall have a distinct name. This rule, I have endea¬ 
voured to follow out here. A, vulgaris is extremely rare in my 
gatherings^ in ten years, I have seen only three specimens. 

Diam. 137-140, alt. 60-63; orif. 30-38, alt. 23/a. 

Lismore. 

Arcella rotundata, nom.noV. (PI. xxxiv., f.l). 

Test with a depressed dome in side-view^ expanded at the sides 
above the base-line. No basal angles, the margin of the dome 
merging into the base in a single, broadly rounded curve. Byn., 
A. vulgaris Cash, partim, l.c,-, PI. xv., 11-3. 

Diam. 47-54, alt. 25-30; orif. 17, alt. 8-9//. 

Lismore (197) Richmond R.; Wyrallah. 

Var. ALTA, n.var. (PI. xxxiv., 12). 

Test with a high, arched dome, everywhez’e evenly rounded 

Diam. 36-53, alt. 22-32; orif. 10-15, alt. 4-9/a. 

Botany (152); Lismore (337). 

Var. scrobiculata, n.var. (PI. xxxiv., f.3). 

Test devoid of the usual markings, but covered with coarse, 
closely set scrobiculations having the appearance of rough 
granules irregularly disposed. 

Diam. 38-60, alt. 23-35; orif. 12-28, alt, 8-9/a. 

Lismore (197, 263, 292, 307, 327, 328); Wyrallah (310). 

I have never observed this scrobiculation in any except this 
rounded form. The markings do not show at the edge in 



638 


HHIZOPODS OF SYDNEY AND LISMORE, 


tangential view and seem to be, therefore, excavations or gran> 
ules on the inner side of the test, or else chitinous deposits 
actually within the substance of the test itself. Curious colours 
are sometimes met with in this form; a dull green is not uncom¬ 
mon, and I have met with a specimen rose-pink. 

Arcelua crbnata, n.sp. (PI. xxxiv., f .4, 5). 

Test in side-view with a high, arched dome, sometimes very 
much inflated, and as broad as the base, the margin showing 
sometimes smooth, but generally crenate. The surface dented- 
in, all over the dome, with small, equal-sized pits. Base some¬ 
times with a rolled edge in side-view. Many forms of this type 
are found, but the pitted test and high, arched dome are char¬ 
acteristic. 

Diam. 50-84, alt. 31-53; orif. 15-20, alt. 8-1 l/x. 

Everywhei^e, common. 

Arcella HEMisPHiBRiCA Perby. (PL xxxiv., f.6). 

Of. Penard, Paune Phiz., p.400. Cash, Br. Frw. Bhiz., i., 
p.l20, makes this a synonym of A, vulgaris, but the shape is 
quite distinct. Many varieties may be noted, but a more or less 
hemispherical dome, with sides running evenly down at nearly 
right angles to the base, is characteristic. 

Diam. 38-68, alt. 23-37; orif, 10-20, alt. 8-9//.. 

Everywhere, common. 

Yar. DBPUESSA, n.var. (PI. xxxiv., f.7). 

Test with the dome in side-view somewhat depressed above. 

Diam. 34-57, alt. 21-36; orif. 10-15, alt. 4-8ja. 

Botany (152); Wyrallah (310); Lismore. 

Arcella discoides v. scutelliformis, n.var. 

Test much smaller than the type, with somewhat higher dome, 
and much more rounded, basal angles. The orifice projects 
about half-way into the interior, and is relatively very wide. 

Diam. 44-95, alt. 15-25; orif. 14-34, alt. 7-11//.. 

Auburn (139, 159); Wyrallah (310); Lismore (337j. 

The type, as given by Penard and by Cash, is extremely rare 
here. I have seen but a single specimen. (PI. xxxiv., f.8). 
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Var. POVEOSAj n.var. (Pl.xxxiv., f.9). 

Dome of the test covered with small, shallow indentations of 
equal size, evenly disposed. The margin of the dome, however, 
is often not crenate. 

Diara. 53*61, alt. 16-23; orif. 20-24, alt. 8-11/.. 

Lismore (316, 337). 

Arc ELLA DENT AT A Ehl\ 

Syn., A. stellaris Perty. Extremely rare; I have seen only 
one example, diam. overall 200/x, out of weeds in a small pool at 
Auburn. In outline, it was exactly as given by Penard, Faune 
Khiz., p.411, and by Cash, l.c., i., p.l27, f.21. 

Arcella megastoma Penard. (PL xxxiv., f.lO). 

Test with a low dome, regularly arched in an even curve from 
one side to the other, not angled nor flattened above. Base the 
full breadth of the test, sides of the dome meeting the base at 
an acute angle, only the extreme tip of which is rounded off. No 
constriction above the base. 

Diam. 51-106, alt. 19-32; orif. 17-42, alt. 8-15/x. 

Auburn (159); Botany (144); Wyrallah (310); Lismore (192, 
225). 

Var. ALTA, n.var. (Pl.xxxiv., f.ll). 

Test with a dome more highly arched, but having the same 
regular and even curve as in the type. This curve and the sharp 
basal angles are characteristic of the species. 

Diam. 95-160, alt. 42-53; orif. 32-42, alt. 15-21/.. 

Auburn (57, 104); Botany; Wyrallah (310); Lismore (260, 316, 
327). 

A larger size, diam. 300-306/., was noted out of the Richmond 
River, but this is exceptional; and whether the specimens 
belonged to the type or the variation, I cannot say, as they 
were too broad to get on edge. The species is common and wide¬ 
spread in this country; any large specimen of Arcella is almost 
sure to belong to it. Cf, Wailes, Rhiz. fr. N. and S. America, 
p.204, P1.15, 11, 2. 
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Arcella catinus Penard. (PL xxxiv., f.l2). 

Etudes s. 1. Rhiz., p.l54, PI. v., f.87. Incorrectly identified 
with A. artocrea Leidy, by Penard in Paune Rhiz, p.405, f.3, 
which is quite a different shape. Syn., A. vulgaris v. compressa 
Cash, i, p.l38, f.28. 

Diam. 90, alt. 25; orif. 31, alt. 12/a. 

Lismore(192). 

Var. AUSTRALIS, n.var. (PL xxxiv,, f.l3). 

Test with lateral angles much more elevated above the base, 
the dome less angular. 

Diam. 122, alt. 46; orif. 40, alt. 12/a. 

Lismore (316). 

Both type and variation extremely rare, only one specimen of 
each observed. The two just cover the range of dimensions as 
laid down by Penard, l,c. In var. australis^ the basal angles 
have become lateral, their elevation above the base in the speci¬ 
men measured being 17/a Penard considers this a Sphagnum- 
form, but I have the type from the river, and the variation from 
a swamp. 


Arcella costata Ehr. (PL xxxiv., f.l4). 

End-view circular. Diam. 64, alt. 44; orif. 17/a. 

Lismore (337). 

Var. ANGULOSA (Perty) mihi. (PL xxxiv., f.l5). 

End-view angular. Syn., A. angulosa Perty. 

Diam, 60-63, alt. 32, ap. 39; orif. 11, alt. 8/a. Lismore (337). 

Var. CONICA, n.var. (PL xxxiv., f.l6, 17). 

Test in side-view broader above than in the type, with sides 
more vertical. The apex, instead of being flat, 
rises from the shoulder into a peak, giving the 
test the shape of a marquee-tent. The peaked 
apex is sometimes shaped like the roof of a . 
house, showing as an angle from one point of 
ridge from another. End-view 



Fig.3. 

Areola costata yM, ^ ^ _ _ _ 

cifc^itoa^(^erty) circular, with 7-10 irregular-sized 

panels within the margin, formed by as many 
4’he orifice is always remarkably small. 


mihi; (x 400). 
costse, 
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Diam. 50-80, alt, 31-48; orif. 13-20, alt. 6-1 0 /a. 

Auburn (57); Lismore (260, 308, 327, 337); Woodlawn (225). 

The type, and var. anyuhsa Perty, are very rare; I have seen 
but one or two specimens. Var. conica seems to be very rare 
round Sydney, but fairly common in the Lismore district. 

Aecella mitrata var. depressj^, n.var. 

Test in side-view inflated above the base, but not so much as 
in the type, dome often much depressed above. Sides diverging 
from the base at a decided angle. Sometimes very slightly con¬ 
stricted above the base, enough to form a rectangular neck, as in 
the type. (PL xxxiv., f.l8, 19). 

Diam. 32-42, alt. 20-30; orif. 9-12, alt. 4 6/x. 

Botany (37, 152); Lismore (337); Wyrallah (310). 

Var. ANGULATA, n.var. (PI. xxxiv., f.20). 

Dome in side-view angular at intervals, by I’eason of a series 
of wide, shallow depressions, which cover the surface. 

Diam. 72, alt. 59; base 65/x. Lismore, very rare. 

Genus Leptocystis, gen.nov. 

Leptocystis arcelloides, n.sp. 

Test minute, spherical, truncate below; orifice centrical, the 
whole width of the base, shortly 
invaginate, the inner rim strongly 
everted. Membrane pink, trans¬ 
parent, smooth, without a trace of 
structure. 

Diam. 20, alt. 19, base 12^; orif. Fig. 4. 

12| (rim), alt. ijx. Leptocystis arcelloides, gen. nov. 

Guildford (77). end-view; ( x 900). 

I have seen only the empty test, but its minute size, the 
character of the orifice, and, above all, the structureless, trans¬ 
parent membrane, which shows no markings even under the 
oil imm. obj., seem to mark it off from the genus Arcella, 

Genus Pyxidicula Ehr. 

Pyxidioula scutella, n.sp. 

Test minute, very depressed, almost saucer-shaped; dome very 
slightly arched above, rounded at the sides, slightly broader 
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than the base. Orifice very wide, nearly as broad as the base, 
not at all invaginate nor re-entrant, not furnished with any 
dependent membrane. Membrane of the test pale yellow-red, 
always showing at least a faint punctulation, sometimes vei*y 
distinctly and coarsely scrobiculate. 

Diam. 16-22, alt. S; orif. 13-17/x. 

Sydney Water-Supply (100); Lismore(195, 316, 333); Wood- 
lawn (225). 


Yar ALTA, n.var. 

Test with a more arched dome, otherwiseTike the type. 

Diam. 20, alt. 10: orif. 16//.. 

Botanic Gardens (150); Lismore (195, 196). 

This species is a lover of weeds, and is generally found in 

gatherings shaken out of 
Myriophyllum and Elodea, 
Yar. alto, is something like 
P. opercnlata Ehr., but the 
mouth is never invaginate, 
nor is there any dependent 
membrane. Scrutiny with 
the oil imm. obj. shows 
that the scrobiculje, which are 
so much in evidence in some 
specimens, are present as faint 
white spots, even in tests that appear quite clear. 

Genus Pseudochlamys Cl. & Lachm. 

PSEUDOCHLAMYS PATELLA C. L, 

Diam. 45-48, alb. 10/x. Grafton (265); Nymboidia R.; Lis- 
naore (328). 



(a) Pyxidicida scutdla, n.sp., ( x 1330), 
SOI obiculate form ; {h) var. cUta, 
n.^al•., (xlCMXl, punctate form; 
(c) end-view, ( x 1000). 


Genus G e N T k o p y x i s Stein. 
Centropyxis arcelloides Penard. 
Diam. 59, alt. 42; orif. 27, alt. 4/x. Botany (152). 


('ENTuoPYXis LiEViGATA Peiiard. 

Diam. 65-70, alt. 42-51, base 53; orif. 17-20, alt. 10/x. 
Lismore (190). 
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Two rare species noted here; C. aculeata and v, ecornis common 
everywhere. 

DiiHagina. 

Genus Difflugia, Leclerc. 

Difflugia oviformis Cash.* (PI. xxxv., f.1-3). 

Length 70-100, breadth 48-68, orif. 25-34jit. 

Botany (15, 37, 144, 145, 152); Botanic Gardens (150); Cen¬ 
tennial Park (6, 11, 72, 133); Lismore (188, 260, 285). 

Cash, Ix.^ ii., p.52, PI. xx., f.8-12; not Leidy, Rhiz. U.S., PL 
XV., f. 16,17, as given by Cash (= Z>, Zoftosioma forma). Only 
known hitherto from a single locality in England, but one of our 
most common and wide-spread Difilugise here. The figure given 
by Cash leaves nothing to be desired, except that he does not 
figure the plating of the test, which he gives as “ elongated 
rectangular scale-like particles.” In our specimens, the test is 
almost always formed of a mosaic of small, irregularly-shaped, 
angular plates embedded in a cement, which gives the test a 
reticulate character, like the skin of a rock-melon. The test 
also has a tetidency to be more cuneate than ovate, with sides 
flattened towards the mouth. The orifice is always 3-lobed; I 
have never seen it otherwise; rim entirely chitinous, ( x 3/x) broad. 
Very rarely, specimens may be seen with a rim uncoloured, not 
projecting, and inconspicuous; and sometimes the points of the 
three lobes of the orifice project upwards. (Pi. xxxv., £.3). 

Eorma. (PL xxxvii., f.l). 

Test composed of grains and rectangular spicules, with a 
number of large, circular, transparent, nebeloid plates, some dis¬ 
tance apart, towards the hinder part of the test. The general 
substance of the test seems lo resemble the British specimens. 
An unusual form. Size 63 x 55, orif. 2 I/a. Lismore (337). 

Var. MOLLIS, n.'var. (PL xxxv., f.4). 

'lest delicate, apparently entirely chitinous, without plates or 

* I am morally certain that this is D. iricmpis Carter {cf. Cash, Lc,, p.48, 
f.64), but, as the very distinct, chitinous collar has been omitted from his 
figure, it is impossible to prove it. It is the only Biffluyia of its size, 
which is transparent enough to show the details of the body within. 
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reticulations, Just sJjglitly a-ough wiili irregular granulations, 
ridges and minute depressions, shape veiy often iiTegular. 

Length 72-74, breadth 47-58, orif. 25-27yx. 

Botany (17); Botanic Gardens (3): Centennial Park (133); 
Lismore (308). 

Var. SUBGLOBOSA, n.var. (PI. xxxv., f.6). 

Test proportionately very short, subglobose. Size 57 x 44; 
orif. 2 5/x. Lismore (333). 

Difflugia lobostoma Leidy. 

Length 60-100, breadth 40-82; orif. 15-38//,. 

Auburn (47); Guildford (23); Botany (144, 152); Casino (189); 
Lismore (188). 

Var. TRUNGATA, n.var. (PI. xxxv., f.6, 7). 

Test smaller than usual, ovate or subglobose, truncate below, 
the orifice being invisible in side-view and generally a little 
smaller than the base. Orifice, as in the type, slightly and often 
irregularly 3-4 lobed. 

Length 55-67, breadth 49-59, base 23-38/x. 

Everywhere, common. 

Var. GLOBULUS, n.var. (PI. xxxv., f.8, 9). 

Test almost exactly spherical, with truncate base turned out 
into a slight rim. Orifice, as in the type, of 3 or 4 irregular 
lobes; the margin, however, often with a regular edging of flints. 

Length 63-76, breadth 59-72, base 32-36ja. 

Botany (152); Lismore (337). 

Of. D. lobostoma b, Levander, Wasserfauna, p.l6, T. i., f.lO, 11 
(out of sea-water). This beautiful form counterfeits the best 
specimens of D. globulus Ehr. The test, as also in the typo (but 
not, I think, in var. truncata), is often just a clear, chitinous 
bubble, with segregated Hints studding the surface. Orifice 
never more than 4-lobed. 

Difflugia ait amen Penard. (PL xxxv., f.lO). 

Length 53-68, breadth 42-60, base 21-38; orif. 19 - 22 /a. 

Clyde, Duck Creek (74); Botany (50/; Lismore (308, 316, 333). 

Our specimens are small, ovate or subglobose, truncate in 
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front, not pointed, agreeing exactly with the type in Penard, 
Faune Rhiz., p.282; but the orifice has the irregular, pentagonal 
lobes shown by Cash, Z.c., ii., P1.22, f.1-2, whose form should 
stand as a variation. 

Dipflugia varians Penard, forma. (PI. xxxv., f.ll). 

Length 133, breadth 76, orif. 34, thick70, processes 16-20/Jt long. 

Kyogle(219); Lismore(335) 

Gf. Penard, Faune Rhiz., p.241, f.4. Known hitherto only 
from the neighbourhood of Lake Geneva, in Switzerland. 

DiffijUGia lithoplites V PULCHERRIMA, n.vai*. 

Test much smaller than the type, perfectly spherical, as a rule, 
but very rarely somewhat ovate Orifice always beautifully 6- 
or 7-lobed, the margin edged with small plates side by side, with 
the chitin darkened towards the edge just as in the type; occa¬ 
sionally, also, the angles are tipped with the clear, sharp-pointed 
flint mentioned by Penard, but this is not the rule. Generallj^, 
there is no turned-up edge to the orifice, but sometimes a very 
slight rim is present, and very rarely a decided collar, as much 
as 6/x high. The test is strengthened with minute, flat plates of 
irregular shape, but about equal size (2-3/x). The processes are 
usually wanting, and, when present, very small and inconspicuous. 

Length 70-100, breadth 60-90; orif. 27-42/x. 

Lismore(308, 311, 322). (PI. xxxv., f.l2, 13). 

Cf, Penard, Faune Rhiz., p.284. A very beautiful species, 
which is plentiful locally. The lobes of the orifice are not always 
quite regular, though more so than in the type. A pretty test 
was noted, composed entirely of circular, nebeloid plates (PL 
xxxv., f.]4); sometimes, also, thickened, circular plates, appa¬ 
rently with a slight depression in the centre, are interspersed 
among the small angular ones (PI. xxxv., f.l5). 

Dipflugia Lismorensis, n.sp. (PI. xxxvi., f.l). 

Test broadly ovate or subglobose, composed of coarse flints 
closely disposed, or of flat plates of irregular shape (not so small, 
however, as in the preceding species). Dome broadly rounded. 
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without processes. Orifice 6-lobed, without any distinct, regular 
edging of flints or plates, lobes very deep, ovate, narrowed 
within, rounded or somewhat flattened behind, the angles 
between the lobes thrust forward into the orifice as broad, blunt 
processes, leaving only a clear space equal to about one-third of 
the diameter of the orifice. The tips of these processes are 
chitinous, and so darkened that, if they are composed of small 
flints or plates, the latter cannot be seen. 

Length 120-150, breadth 110-120; orif. 42-63/a. 

Lismore (335). 

Var. CRUCIFERA, n.var. (PI. xxxvi., f.2). 

Test as in the type, but orifice 4-lobed. The lobes are occa¬ 
sionally nearly the same as in the type, rounded behind (some¬ 
times with a slight angle at the back) and narrowed in front, 
but generally they are much deeper, cuneate in shape, the central 
aperture being only about 10/x wide. 

Length 120-137, breadth 105-123; orif. 32-53/x. 

Fairfield; Lismore (260, 335). 

Yar. TRILOBULATA, n.var. (PL xxxvi., f.3). 

Test smaller, as far as my observations go, globose or very 
broadly ovate. Orifice 3-lobed, lobes deep, cuneate, flat behind, 
narrowed a little inwardly, angles between the lobes merely 
broad, triangular wedges. 

Length 85-90, breadth 78-90; orif. 32-42/x. 

Lismore (327). 

Dipflugia brevicolda Cash. (PI. xxxvi., f.4). 

Length 112, breadth 106; orif.47/jt. Lismore (308). 

Cash, Lc., ii., p.38, PI. xix., f.l2,13. I have noted one speci¬ 
men which, though a little larger, seems to agree very well with 
the figures given by Cash. It is spherical, inflated immediately 
above the narrow neck, the test composed of circular, fusiform, 
bacillar, or irregularly rectangular plates filled in with fine 
granules. At the same time, I think this species doubtfully 
distinct from the next; my specimen of each is from the same 
piece of swamp. 
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Difplugia HELVETICA var. LITHOPHILA (Penard) mihi. 

Length 60, breadth 55; orif. 34/ji. Syn., D. h^drostatica Z&ch., 
V. lithophila Penard, Faune Rhiz., p.274. The latter identifies 
D, hydrostatica Zach., with D. urceolata v. helvetica Heuscher, 
the priority of which he recognises, hut without adopting the 
name. Penard gives 100-140 long for Swiss specimens; the only 
example I have seen agreed in size more with D, hrevicolla Cash, 
whose likeness to this species I have already remarked on, c/!, 
Cash, ?.c., p.38, f.55. According to Penard, D. cyclotelUna 
Garbini, differs only in a test garnished entirely with Cydoiella 
frustules; it is not improbable, therefore, that D, Casinoensis 
Playf., Biol. Richm. R., p.l42, PI. viii., f.9, may be identical 
with that form; I have not seen Garbini’s figure or description. 
(PI. xxxvi., f.5). Lismore (327). 

Difplugia constricta (Ehr.) Leidy. 

Length 55-72, breadth 39-57; orif. 21-31/x high. 

Coogee (14); Botany (17, 155). 

Var. SPINIPERA, nom.nov. (Pi. xxxvi., f.6). 

The spinous form. Length 87, breadth 72, spines 20ju. 

Coogee (14). 

Dipflugia urceolata Carter. 

Length 180-210, breadth 150-152; orif. 95/4. 

Auburn: Wyrallah; Lismore (314, 335). 

Var. AMPHORA Leidy. 

Rhiz. U.S.A., PI. xvi., f.54. D. amphoraliB Hopkinson in 
Cash, ii., p.43, P1.21, f,13. It is impossible to draw any specific 
distinction between forms that are rounded behind and those 
that are acuminate. 

Length 200, breadth 158; orif. 116/4. Lismore (311). 

Var. SPHiSRiCA, n.var. (PL xxxvi., f.7). 

Test spherical, not oval or ovate, orifice furnished with the 
usual collar. 

Length 275, breadth 275, collar 200, constr. 175, neck 60/4 high. 

Lismore (260). 
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Difplugia corona Wallicb. 

Length of body 144, breadth ir)6, orif. 84, proc. 64 x 36/a. 

Auburn; Wyrallah. 

Var. Foleyana, n.var. (PL xxxvi., f.8). , 

Test mitriform, expanded above, crown flattened, sides arching 
to the orifice, which, as usual, is without any rim or constriction. 
Dome furnished with four, long, conical, diverging processes. 
End-view compressed. Length 133, breadth 140, proc. 38/a long. 

Lisraore, swamp near Foley’s. 

Difplugia tuberculata v. sPHiERicA, n.var. (PL xxxvi., f.9,10). 

Test of the same character as the type, but spherical, with a 
very decided collar. Orifice 6 or 7-lobed, with the usual angular 
lobation, sides of lobules straight. 

Length 115-127, breadth 104-118, orif. 32-52, collar 8-12/a high. 

Auburn (68); Lismore (332, 337). 

Cf, Penard, Faune Rhiz., p.293, where he says of the test, 
^^toujours ovoid'^i ours, on the contrary, are globose, with a much 
deeper collar. The test in this species cannot be mistaken, being 
covered all over with very low swellings of equal size, which are 
best seen when the surface is a little out of focus. The bases of 
these swellings seem to be outlined with flinty plates and grains 
formed into distinct rows. The whole of the test is composed 
of a conglomeration of minute, flinty grains, spicules, rectangles 
and irregular plates, the largest of which, as a rule, are not over 
10/A, and these rare. 

Var. NODOSA, n.var. (PL xxxvi., f.ll). 

Test as in var. sphmrica^ but furnished behind with four, low^ 
rounded tumours set crosswise* Breadth across the four tumours 
I to f diam.‘ of the test. Tumours about 20/a broad, 8-10/a high. 

Length 100-132, breadth 90-120, orif. 32-48, collar 8-12/a high. 

Lismore (337, 340); Coogee. 

Var. CORONATA, n.var. (PL xxxvi., f.l2). 

Test as in var. sphcerica^ but with four conical processes set 
crosswise behind. Breadth across the processes about | to § 
diam. of the test. 

Length 127, breadth 127, orif. 63/a. Lismore (335). 
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Dipflugia bacillakiarum Perty. (PI. xxxvii., f.2, 3). 

Length 90-200, breadth 57-84, orif. 34-61/a. 

Botany (144); Coogee (58); Lismore (188, 337, 338). 

Syn., D. acuminata var. hacillifera Playf., Biol. Richm, R., 
p.l42, PL viii.^f.lL I give a figure, among others, of Party's 
type as found here, c/ Cash, ii., p.26, f.45. The type itself 
seems to be symmetrical, but the specimens met with ^are quite 
asymmetrical, except from one point of view. 


Yar. AUSTRALIS, n.var. (PI. xxxvii, f.4, 5). 

Test broadly ovate, with rounded dome and convex sides con¬ 
verging right down to within a very short distance of the orifice, 
at which point they diverge suddenly into a slight rim. The 
test is very often more or less asymmetrical, one side being more 
inflated than the other, and the tail slanting. Orifice circular, 
simple. Crown furnished with a tail-like appendage. Test smooth, 
composed of flat, siliceous plates of irregular shape and size, 
mixed with fine grains; collar of very small plates of equal size. 

Length 100-120, breadth 57-72, orif. 23-36, tail 12-19, collar 
6/a high. 

Botany (51,152); Coogee (58); Lismore (254, 308, 311, 327). 

One of our commonest and most widespread types, with very 


characteristic shape and, even when 
asymmetrical, its lines are always the 
same. It is a finer, broader form than 
D. hacillariarum v. elegans [D, elegans 
Penard, Faune Rhiz., p.237, f.l; Cash, 
Z.C., ii., p.29, f.48), from which it differs 
also in shape, being ovate and not urceo- 
late-pyriform, and having a very narrow 
and distinctive collar. The type here 
has the same form, with a wider mouth, 
and the same tendency to be asymmetri¬ 
cal. The test is always smooth and plated. 



Fig. 6. 

Dlffliujia haciUariamm 
var. australis^ vith 
neheloid plates. 


not rough with coarse flints. One very beautiful test was noted, 


formed entirely (except the collar) of oval, nebeloid plates (Text- 


fig,6). One example of var. elegans (Penard) Cash, was noted, 


47 
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102 x70, orif. 34/x; and one of var. teres (Penard) Cash, length 
250/x, both composed of exceedingly coarse flints. 

Porma. (PI. xxxvii., f.6). 

Test asymmetrical, with merely a point behind, not a tail. 
Collar sometimes wanting. Test inclined to be (Jiitinous, with 
small, detached flints or minute grains. Length 97-100, breadth 
70-72, orlf. 27/x. 

Guildford (23); Lismore (185). 

Difflugia Penardi Hopkinson. (PI. xxxvii., 17). 

Length 74, breadth 48, orif. 30/x. Lismore (335). 

Syn., D.fallax Penard, Faune Rhiz., p.245; cf, Hopkinson in 
Cash, Ic, ii., p.l4. Penard gives 65-80ja long, but no breadth. 
Cash gives the breadth as 30ja. The only example I have noted 
was half as broad again. This is perhaps thei). acuminata b, of 
Levander, VV'asserfauna, p. 14, T. i., f.8 (60 x 30/x). 

Difflugia Levanderi, n.sp. (PI. xxxvii., 18, 9). 

Test lanceolate or mitriform, short and broad; dome shaped 
like a pointed arch, the sides arched and converging right down 
to the orifice Orifice wide, circular, simple, without rim or 
collar. Test rough with large flints, or chitinous with very 
small granules, orifice not specially margined. 

Length 78-116, breadth 51-78, orif. 32-42/x. 

Lismore (335). 

Two different sizes are combined in the dimensions above, the 
larger coarsely stony, the smaller chitinous, with small, scattered 
grains. They seem to be identical with D. acuminata c, Levan¬ 
der, Wasserfauna, p.l5, T. i., 19, who also gives two distinct 
sizes, viz., 110 x 60, and 70 x 40; orif. 24/a. 

Difflugia ampullula, n.sp. (PI. xxxvii., 110, 11). 

Test broadly ovate, with a hemispherical dome, and sides 
gradually converging in almost straight lines to the broadly 
truncate base, where the test is suddenly constricted into a 
narrow, slightly everted collar. Dome sometimes capped with a 
minute, pointed, apiculate process. Orifice circular, simple. 

Length 72-89, breadth 52-65, orif. 21-30, collar 4-8/a high. 
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Guildford (23); Lismore (337). 

Syn.ji). tuherculata forma, Penard, Faune Rhiz., p.295 (70-80/x 
longV The test is composed of rectangular plates, splinters, and 
fine grains, the collar of fine grains only. 

Dipplugia acuminata Ehr. 

Length 170-252, breadth 52-120, orif. 30-50/x. 

Guildford; Lismore (327, 337). 

Very rare here, as is also D. pyriformis Perty. Only two 
examples of the latter noted, from the Sydney Water-Supply (66), 
and Kyogle (217); length 82-250, breadth 52-175, orif. 23-90/x. 

Var. Levanderi Playf. 

Length 190, breadth 60, orif. 48/x; Biol. Richm. R., PI. viii., 
f.lO; Levander, Wasserfauna, T. i., f.7. This has some likeness 
to B. omnncaulis Penard, Faune Rhiz., p.243. 

Dipplugia gibberosa, n.sp. (PI. xxxvii., f.l2,13). 

Test very asymmetrical, irregularly ovate; dome broadly 
rounded, sides converging almost up to the orifice, just above 
which the test is constricted slightly to form a collar, at one side 
a short, conical process. Orifice circular, simple. 

Length 82-100, breadth 72-84, orif. 23-28/x. 

Coogee (58); Lismore (338). 

This might appear simply a monstrous form, but its occurrence 
in two widely separated districts forbids this view. The test in 
both instances was plated, in the one, of angular plates of irregu¬ 
lar shape and size; in the other, a very beautiful test, of large, 
clear, more or less rectangular plates, the interspaces filled with 
smaller, irregular pieces, and the angles filled in with minute 
grains. 

Dipplugia globulus (Ehr.) Hopkinson, 

Syn., D. glohulosa (of various authors, not D. glohulosa Duj.); 
D. glohdaris Wallich. Gf, Leidy, Rhiz. D.S.A., PL xvi., f.1-10; 
Penard, Faune Rhiz., p,258, f.l. 

Var. Oashii, n.var. (PL xxxvii., f.l4, 15). 

Test globular, very small and chitinous, studded with very fine 
grains, which are generally widely scattered. Orifice circular, 
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simple, sharp-edged, as a rule not margined with flints, some¬ 
times smaller than the base. 

Length 21-30, breadth 19-31, base ( = ori£.) 6-18; or base 11-21, 
orif. 6-16/x. 

Auburn (68); Botany (17); Coogee (14, 93); Lisniore (181, 273, 
274, 316). 

This is the very vsmall, chitinous form figured by Cash, /.r., ii., 
PL xxi., £.8, 9, whose figure works out at 30/x broad. It is veiy 
common and widespread here, while I have never met with a 
specimen anything near the size of the type (30 x 34, my largest) 
which Penard gives as 70-100/it, and Leidy 65-260/jt. The latter 
mentions these small, chitinous tests at about 24 x 32//.. Their 
veiy small size, delicate test, and orifice smaller than the trun¬ 
cate base give them a claim to be set apart as a distinct variation. 

Difflugia pulex Penard. (PL xxxvi., £.13). 

Length 24-42, breadth 16-24, orif. 7-13/x. 

Auburn (139&, 159); Clyde, Duck Creek (26); Guildford (23); 
Lismore (185). 

Yar. CUNEATA, nom.nov. (PL xxxvi., £.14). 

Test cuneate, not pyriform; sides straight; rounded behind. 

Length 30-42, breadth 15-25, orif. 9-15/it. 

Auburn (1396); Clyde, Duck Creek (26). 

Penard, Paune Ehiz., p,230, f.4, who gives length 22-30pt; ours 
were all above 30/Jt, except one specimen, which was of doubtful 
identity. 

Dipflxjgia mitrata, n.sp. (PL xxxvii,, f.l6). 

Test small, mitriform, broadly ovate, with hemispherical dome, 
and sides converging almost straight to the truncate base. Orifice 
full breadth of the base, circular, simple, sharp-edged. Test 
chitinous, studded with small flints, oriflice not margined, as a 
rule. 

Length 21-24, breadth 19-26, orif. 8-12/jt. 

Botany (17, 109); Lismore (308). 

Yar. MAJOR, n.var. 

Test twice as large; orifice, however, not proportionately so. 
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Length 42, breadth 36, orif. 11/x. 

Lismore (308). 

T have not seen the living creature, and, therefore, this species 
might possibly be a Fsendodifflugia. 

Genus Cucurbit ell a Penard. 

CuCURBITELLA AUSTRALICA, ll.Sp. (PL XXXvii., f.l7). 

Test minute, hyaline, transparent, in shape ovate, circular in 
section, rounded behind; sides arched, becoming more or less 
straight near the orifice, towards which they converge rapidly. 
Orifice circular, ^rrounded by an everted collar, smooth, struc¬ 
tureless, transparent. Tests without scales or flints, structure¬ 
less, covered with coarse, papilliform granules. 

Length 19, breadth 15, collar 8-|-, constriction 6|-/x. 

Lismore (308). 

I have not seen the living creature, but contents, exactly re¬ 
sembling those of a rhizopod, were noted in preserved specimens* 

Genus Lbsquereusia Sclilumberger. 

Lesquerbusia spiralis Ehr. 

Test rough with coarse flints. Syn., Lesquereusia modesta of 
various authors, not L, modesta B-humbler. The editorial note 
in Cash, Brit. Frw. Rhiz., ii., p.66, leaves no doubt at all that 
Ehrenberg’s species is the rough, flint-covered one, and that 
the species with vermiform pellets is L, jurassica Sclilumberger. 
Qf. Leidy, Rhiz. TJ.S.A., p.l27 (under ID. spiralis)^ who quotes 
Schlumberger’s words with regard to the test being composed of 
a paste of minute, bacillar bodies. Again, L, modesta Rhumbler, 
is not the sandy form. I have not been able to obtain Rhumb- 
ler’s memoir, but Penard, Faune Rhiz., p.329, quotes that author’s 
own words, ‘*le plus sou vent compose de plaques arrondies irre- 
gulieres qui dans certains cas montrent uiie zone interieure plus 
fortement refringente. Leidy a sans aucun doute represente un 

exemplaire appartenant a cette espece.(PL xix., fig.23).” 

The latter tlien, an excellent figure, is the type of L, modesta. I 
have not met with the species, but I know well the class of 
plating to which Rhumbler refers, which is found also in 
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Dijftugia lithoplites v. piilaherrima (PL xxxv., f.l5), thickened 
plates or cushions with, apparently, a hollow in the centre, which 
causes the outer zone to appear specially refringent. {Small plates 
of this description sometimes entirely compose the test, both in 
Dijfiiigia and Lesquereusia, Cf., L, carinatai infra. 

Yar. CAUDATA, n.var. (PI. xxxviiL, f.l). 

Test very regular, with an almost circular outline; orifice 
circular, simple, placed somewhat on the slant, tube projecting 
beyond the body for about half the diameter of the orifice. Dome 
furnished with a conical process set somewhat obliquely, eccen¬ 
trically below the orifice. Test composed always of rough flints, 
orifice not specially margined. 

Length 127-174, breadth 106-123, orif. 38-48, tail 17-21/x. 

Coogee (58); Lismore(308, 314). 

Both L. spiralis and L. jurassioa, as determined above, are 
common here, and widespread. This form is not uncommon. I 
have never seen a similar test of L, jurassica, 

Yar. INJ3QUALIS, n.var. (PL xxxviii., f.2). 

Test very much smaller than usual, dome flattened above, and 
humped towards the side of the orifice. Cf., L. iniequalis Cash, 
ii., p.72, PL23, f.l2. 

Length 91, breadth 91 /x. Lismore (316). 

Lesquereusia carinata, n.sp. (PL xxxviii., f.3). 

Test smooth, beautifully regular in curvature. Orifice circular, 
simple, tube projecting for about one-third the diameter of the 
orifice. Dome furnished with a slight, concave keel, or conical 
projections connected by a keel, tangential to the surface, equal 
to about three-fourths the diameter of the test. Test entirely 
composed of minute, round, cushion-like pellets, 2-3/x in diameter, 
orifice edged with a level series. 

Length 133, breadth 100, orif. 36, keel 72 broad, 13/a high. 

Lismore. 

The plating in this species is something of the same character 
as in L. modesta Rhumbler, but the thickened plates are here 
mere pellets. 
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Lksquerbusia spiculosa, n.sp. (PL xxxviii., f.4). 

Test broader than long, the tube very straight and distinct, 
and much to one side, the body with beautifully circular outline. 
Test smooth, and apparently rather more chitiiious than usual, 
studded with small, straight spicules disposed confusedly, here 
and there a few coarse Hints, especially towards the centre of 
the test. The spicules do not appear to be diatoms. 

Length 108, breadth 127, orif. 42ja. Lismore. 

Genus Phryganella Penard. 

Phryganella acropodia (Hertw. k Less.) Hopkinson. 

Liam. 38-54, alt. 21-30; orif. 21-24/x. 

Lismore (278, 321). (PL xxxviii., f.5). 

Syn., Pseudodifflugia hemisphcerica Penard, Etudes s.L rhiz., 
p.l69; PJm/gmiella hemisphcerica Penard, Paune Bhiz., p.421. 
T find it difficult to make out the type of this species, and, in the 
synonymy, have simply followed Hopkinson. Three different 
forms occur here (PL xxxviii, f.5-7). Cash gives no figure of the 
side-view, and Penard two different figures. I have adopted the 
later of these as the type. 

Var. AUSTRALICA, n.var. (PL xxxviii., f.6). 

Test in side-view subtriangular, depressed; basal angles sharper; 
base almost equal to the diameter of the test; orifice, as in the 
type, narrower than the base, not visible in side-view. 

Diam. 42-63, alt. 28-33; orif. 34-36/a. 

Botanic Gardens (3); Lismore (273, 308). 

Var. DBPRESSA, n.var. (PL xxxviii., f.7). 

Test in side-view depressed, very little arched above, often 
nearly fiat, very broadly rounded at the sides, sides running 
down at an angle to the base, orifice the full breadth of the base, 
not tucked under the test as in the other two forms, the margin 
visible in side-view. 

Diam. 40-46, alt. 23-31; orif. 27-34/a. 

Auburn (46); Coogee (58); Guildford (23); Lismore (185). 

The type is rarer here than the other two forms. 
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Genus C r y p t o d i f p l u a i a Penard. 

Oryptodifflugia oviformis Peuard. (PL xxxviii., f.8). 

Length 17-23, breadth 13-17; orif. 4-8/x. 

Lismore (185, 197, 316). 

Only known from a single locality in,8vvitzerland, and <jne in 
Wales. Plentiful in sample 197. 

Oryptodifflugia gompressa Penard. (PL xxxviii., f.9). 

Length 19-21, breadth 18-21, orif. 6-8, thick 10/x. 

Auburn(104); Botany(17, 37); Clyde, Duck Creek(26); Coogee 
(93); Guildford (45, 77, 88,173). 

Penard, Faune Rhiz., p.428. Only found hitherto in the 
neighbourhood of Lake Geneva. Widespread in this country, 
though I have never seen it in quantity. Like all the Crypto- 
dilHugiie, it is a lover of pond weeds such as Myriophijlhbm and 
Elodea, Our specimens very often have a minute, darker-coloured 
collarette, or thickening of the rim, which gives the appearance 
of one. Some error has crept into Penard’s side-view, /.c., f.2; 
the orifice, being circular, must be the same breadth in side- and 
end-views as in front. 

Yar. australis, n.var. (PL xxxviii., f.lO). 

Test broader than long, drawn out somewhat at the sides. 

Length 16-19, breadth 18-21, orif. 6-7-1/x. 

Lismore (191, 308), 

Yar. ovata, n.var. (PI. xxxviii., f.ll). 

Test narrower and more ovate than the type, without a tliick- 
ened rim. 

Length 19, breadth 17-18, orif, 5/x. 

Guildford (173); Lismore (308, 314). 

Cryptodifplugia minuta, n.sp. (PI. xxxviii., f.l2, 13). 

Test minute, ovate, circular in section, rounded behind, sides 
converging to a very narrow base. Orifice very narrow, often a 
mere foramen, with thickened rim, or sometimes a very narrow 
but distinct collarette. Membrane thick, smooth, inclined to be 
rufescent. 
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Length 10-13, breadth 8-9, rim of the orif. 2-3/x. 

Auburn (159); Lismore (258). 

Cryptodiffluoia angulata, n.sp. (PI. xxxviii., f.14-). 

Test ovate, rather angular at the sides, conically rounded 
behind; sides converging strongly, and turned in at the orifice, 
which is very small. Membrane smooth. Length 13-14, breadth 
10/x. Guildford (77). 

Cryptodifflugia sacculus Penard, fornue. 

Length 23-30, breadth 17-22, neck 10-12, orif. 12-14, rim 4-8/x 
high. 

Centennial Park (72, 133); Clyde, Duck Creek (26). 

Another very rare form recorded only from Switzerland. Our 
specimens, while exhibiting a general likeness, are very variable 
in shape (PL xxxviii., f.l5). 

Cryptodifflugia valida, n.sp. (PI. xxxviii., f.l6). 

Test ovate, circular in section; dome circular; sides arched, 
rapidly converging to the abruptly truncate base; no neck, con¬ 
striction or collarette. Orifice circular. Membrane pale riifes- 
cent, smooth, no markings, thickened at the orifice, where it has 
the appearance of being doubled over. 

Length 55, breadth 40, orif. 15/x. Botany (151). 

I have seen only the empty test, but it agrees in character 
with other species of this genus. 

Cryptodifflugia ckenulata, n.sp. (PL xxxviii., f.l7, 18). 

Test ovate, with truncate base, above which it is sometimes 
slightly constricted to form an obscure neck, end-view circular, 
crenulate. Membrane smooth, thick, chitinous, hyaline or pale 
yellow, indented all over so as to appear broadly crenulate in 
optical section, both front and end. Orifice circular, simple, 
slightly smaller than the base. 

Length 17-20, breadth 14-16, base 6-9//.. Lismore (1956). 

Cf. Platovm sp., Penard, Faune Rhiz., p.430. Obtained in 
quantity out of weeds in the Richmond River. A nucleus( x 4/x) 
was noted in one specimen, containing a granule( x l|-/>i-). The 
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membrane is perfectly smooth and free from tiints, and observa¬ 
tion with yV oil imm. obj. failed to show any trace of plates or 
of structure. 

Var. GLOBOSA, n.var. (PI. xxxviii., f.l9). 

Test subglobose. l^ength 17-20, breadth 15-18, base 7-8/a. 
With the type. 

Cryptodipplugia pusilla, n.sp. (PI. xxxviii., f.20). 

Test minute, subquadrate, as broad as high, with broadly 
rounded dome, straight sides almost vertical, base full width of 
the test or nearly so. End-view circular, simple, almost as broad 
as the base. Membrane smooth, thick, chitinous, structureless, 
without flinty particles. 

Length = breadth = 10/x. Guildford (23). 

Yar. CONICA, n.var. (PI. xxxviii., t20a). 

Test longer than broad, conical or truncate-oval; dome rounded; 
sides arched; base equal or almost equal to the breadth of the 
test. 

Length 12, breadth lO/x With the type. 

Nebelina. 

Genus Hyalosphenia Stein. 

Hyalusphenia nobilis V. coMPRESSA, n.var. (PL xxxix., f.l). 

Body of the test compressed somewhat, neck circular in section, 
orifice circular. Cy. Cash, l.a., ii., p.92, PL25, f.l 3. 

Length 154-175, breadth 70, orif. 27-30, thick 50/a. 

Coogee. 

Hyalosphenia Coogeana, n.sp. (^Pl. xxxix., f.2). 

Test the shape of a soda-water bottle, body broadly elliptical, 
conical behind, contracted in front into a long, distinct neck with 
nearly parallel sides. Orifice with slight everted rim. Neck 
three times suddenly constricted as if with string, at its junction 
with the body, immediately below the orifice and at the anterior 
third below. Membrane smooth, structureless, apparently chitin- 
oid, faintly rufescent. End-view circular(?), compressed (1). 

Length 157, breadth 70, orif. 23/a. Coogee. 
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These are the only two members of the genus I have seen. 
They are old finds, known to me only as well-drawn figures, and 
T have not been able to unearth even one specimen, from my pre¬ 
served samples, for further information. Of the genus lldeopera^ 
I have seen no form at all. 

i 

Genus N e b e l a Leidy. 

Nebela militaris V. TUBULATA Brown. (PI. xxxix., f.3). 

Test lageniform, with a very distinct neck having straight, 
parallel sides, the least bit wider at the orifice, the margin of 
which is thickened and strongly arched. Side-view as in the 
type. Test composed of small, round plates. 

Length 60-64, breadth 26-30, orif. 9-14/a. 

Coogee (14); Botany (17). 

J, M. Brown, Frw. Rhiz. Eng Lake Bistr., p.365, P1.50, f.9,10. 

Cf. Penard, Faune Rhiz., p.369, where he gives two distinct 
forms for the type; from both of these, ours maybe distinguished 
by the parallel sides of the neck. In a specimen 64/a long, they 
extend to 24/a from the centre of the orifice. 

Nebela caudata Leidy. (PI. xxxix., f.4). 

Length of body 76, breadth 58, orifice 21, tails 12/x long. 

Botany (17), 

The shape of the test and the slight crenulation of the orifice 
by a distinct series of marginal plates remind one very much of 
y. dentistoma. Walls of the test composed of small, circular 
plates. This species seems to be a great rarity. It is one of the 
few recorded as absentees by Penard in his monumental work, 
Faune Rhizopodique du bassindu Leman, p.572, f.5 (after Leidy). 
Cash also, /.c., p.l25, f.99, could only reproduce Leidy’s figures 
An Australian example is shown in PI. xxxix., f.4. 

Nebela dentistoma v. lageniformis, n.var. (PL xxxix., f.5). 

Test broadly ovate as in the type, but drawn out and con¬ 
stricted above the orifice into a short neck. Orifice minutely 
crenulate by a regular series of marginal plates. Wall of the 
test formed of minute, irregular, angular plates (diam. about 6/a). 

Length 126, breadth 90, orif. 38/a. 

Auburn (149). 
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Besides those mentioned above, the only forms of the genus, 
that I have met with, are iV". tubnlosa Penard, and #. lageni- 
Joyniiis Penard (Coogee, 14); also X. carinata in the Sydney 
Water-Supply, and N, sinuom Cash, from Coogee. 

Genus Quadrula Schultze. 

Quadrula symmetrica V. LONGicoLLis Tarauek. 

Form with the plates in very regular, exactly vertical and 
transverse, series. 

Length 95-130, breadth 48-72, orif. 22-30, thick 32/x. 

Coogee (14, 24, 58); Botany (17). 

Cf. Taranek, Monog. d. Nebeliden, p.48, T.IO, f.l9. The 
European type is ovate, with sides arched right down to the 
oiifice, see Cash, lx. ii., PL 29, f.1-3. Ours are pyrifoi'in, some¬ 
times even clavate. (PI. xxxix., f.6, 7). 

Genus Cochliopodium Hertw. k Less. 

CocHLiopODiUM aspbrum, ii.sp. (PL xxxix., f.8). 

Test hemispherical, slightly drawn in at the base; dome arched; 
sides at the base nearly vertical. Substance chitinous, strength¬ 
ened with flint-grains, large and small, scattered. End-view 
circular. 

Diam. 13-15, dome 10/x high. Lismore. 

^ There are plenty of these tests in sample 248a, out of a ditch 
on the Wyrallah road. I have not seen the living creature, so 
cannot be quite certain of the genus. G. hilwihosum is also found 
here, 

Euglyphina. 

Genus E u l v p ii a Dujardin. 

Euglypha australica, n.sp. (PL xL, f.l). 

Test ovate, or broadly oval, broadest about one-third in from 
the fundus; dome rounded, somewhat narrowed, not semicircular; 
sides arching gently down to the orifice, but occasionally slightly 
flattened; orifice narrow, surrounded by two rows of ovate plates 
(5-7 visible), pointed in front, with serrated edges. Body-jplates 
very characteristic, being recessed both front and back, with a 
central, projecting spike in each recess. Tests may be found 
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smooth or armed behind with a circle of spines, in number 1 to 
5, generally 2 or 3. 

Length 64-137, breadth 32-72, orif. 16-36, spines up to 45/x 
long. 

Everywhere, common. 

This species is liable to be confounded, at first sight, with Eu. 
acanthophora^ in company with which it is often found. The 
test is, however, more robust and siliceous, and the segregated 
plates are unmistakable. It is impossible to discern the shape 
of the plates in the unbroken test, yet specimens may be recog¬ 
nised with a lens of even small definition by one point alone. 
With the objective a little out of focus, a dark slot, or a pair of 
minute, circular spots, appears at the top and bottom of each 
plate; the body-scales are recessed at each end, and only the two 
minute spikes overlap, leaving a minute foramen on either side 
The cement-marks also are not thin and fusiform as in En. 
acanthophora^ but broad, rectangular slabs. The species is our 
most common Euglypha. It has a wide range of dimensions, but 
a regular series is found connecting its extreme sizes. Body- 
scales 10 X 8, 11x7, 11| X 10-^, 12 X 10/x. I have never seen 
this species encysted. Cf. Eti, crennlafa Wailes, Frw. Rhiz. fr. 
the States, p.l47, PI. 12, f.34-37. 

. Yar. ELEGANS, n.var. (PL xL, f.2). 

Test elliptical or long-ovate, narrowed behind, not hemispheri¬ 
cal; sides slightly arched, sometimes a little flattened towards 
the oxifice. Otherwise as in the type. 

Length 67-137, bi-eadth 32-72, orif. 19-36, sp.long 10-45/x. 

Auburn (149); Botany (152); Coogee (58); Lismore (308, 312, 
327). 

In this foinn, the test is elliptical rather than ovate or oval, 
and the breadth about half the length, the orifice again being 
about half the breadth. 

Yar, CYLiNDBACEA, ii.vai*. (PI. xL, f.3). 

Test slightly cuneate, nearly cylindrical; dome semicircular; 
sides straight from dome to mouth, very slightly convei’ging. 
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Orifice proportionately wider than in the type. Generally armed 
with a circle of spines behind, 1 to 10 in number, generally 3 or 
4. Scales as in type. 

Length 65-133, breadth 30-76, <)rif. l5-38, spines up to 60/x 
long. 

Lisraore (185, 308, 312, 327, 337); Botany (155). 

Apparently much rai'er than the type, though common enough 
locally at Lismore; even the Botany specimen is not exact. It 
has the same range of dimensions as the type, but is of quite a 
distinct shape. Body-scales 8x6, 10 x 8, 11x8, 11-^ x lOJ/x. 

Euglypha aganthophora (Ehr.) Perty. (PL xL, f.4).' 

Length 49-70, breadth 30-45, orif. 12-19, spines up to 27jalong. 

Everywhere, common. aheolata BuJ.). 

Yar. elliptica, n.var. (PI. xL, f.5). 

Test narrow, elliptic, almost cylindrical, rounded behind; sides 
very slightly arched, in general direction parallel, slightly turned 
in at the mouth. Generally without spines. 

Length 70-90, breadth 30-47, orif. 13-19/x. 

Guildford (45, 60); Auburn (146); Lismore(185, 308, 337). 

This form, not uncommon where the type is found, is exactly 
like Eu, tuhevGulata v. minor (Taranek) Wailes in Cash, iii., 
PL 35, f.3, but more than twice the size. I do not see how En,. 
tuherculata is to be identified from Dujardin’s figure and descrip¬ 
tion, the shape of the body-scales not being given. The form 
that I figure certainly belongs to En. acanthophora, as I have 
noted it with the typical encystment figured by Penard (under 
Eu, hraGhiata)^ Paune Rhiz., p.505. 

Yar. GRACiLLiMA, n.var, (PL xL, f.6). 

Test slender, almost exactly cylindrical, generally spineless 
but noted with spines; dome hemispherical; sides fiat, running 
straight down to the mouth. 

Length 70-76, breadth 25-32, orif. 13-15, spines 26 /a long. 

Auburn (68); Guildford (84); Lismore (338). 

A very beautiful but very rare form. There seems to be con¬ 
siderable doubt about the chai’acteristics of acwnthophoro, 
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Ehr. { = almolata Duj.). What Ehrenberg’s form exactly is, 
I have no means of knowing. Dujardin, however, shows, in his 
figure, the criss-cross cement-mai'ks forming diamond-shaped 
lozenges. These, running together almost to a point above and 
below, indicate a test with oval plates close together, side by 
side. In our forms, there is a minute dot in the focus of the 
cement-marks, and, in broken specimens, this shows as a minute 
bead of cement at the extreme end of the plate, giving the latter 
very often a pointed appearance. Wailes, in Cash, l.c., iii., gives 
a figure with widely separated scales, almost circular, though in 
description he says ^‘body-scales elliptical.” Penard (under Eu. 
brachiata) gives broadly oval scales, widely separated, and with 
a gap at top and bottom. Again the species gets the credit 
(Wailes, Z.c., p.5) of being the most spinous form of its class but 
our specimens are generally without spines, which, when present, 
are nearly always weak or little developed. 

Euglypha cristata Leidy. 

Length 52-63, breadth 13-19, orif. 7|-ll-}/x, spines up to 20/x 
long. 

Coogee (24); Botany (109); Lismore (185, 337); Byron Bay. 

Var. MAJOR Wailes. (PI. xL, f.7). 

Length 74-84, breadth 21-23, orif. 13-J-, spines up to 30/x long. 

Coogee (14). 

Var. LANCEOLATA, n.var. (PI. xL, f.8). 

Test lanceolate, slightly acuminate behind, not constricted at 
all in front; sides almost straight, converging very slightly to 
the orifice. Apical scales blunt, square-ended. 

Length 44, breadth 17, orif. 8]/x. 

Coogee (14). 

This form shows a probable connection between E 71 . cristata 
and En, It has the shape of Eu. Icevis v. lancBolata\ and 

the blunt, square-ended, apical plates are also found in forms of 
Eu, Icevis, 

Euglypha pilipera v. elegans, n.var. (PL xl., f.9). 

Test slender, elliptic rather than ovate, with a slight tendency 



664 


RHIZOPODS OF SYDNEV AND LISMORE, 


to be pointed behind, decidedly compressed. Orifice circular or 
subcircular, apical scales three-lobed, not serrate. Body-scales 
typical. Spines always seven in full complement, three on 
one side, 4 on the other, the odd one never terminal. 

Length 57-66, breadth 25-26, orif. 10-13, thick 18, sp. l7-20/x 
long. 

Coogee (24); Centennial Park (11); Botany (151). 

Of. Wailes in Cash, Brit. Frw. Rhiz., hi., PL34, f.6-8. Our 
forms differ from Penard^s type, Faune Rhiz., p.510, in general 
shape of the test, in the spines, and in the apical plates, which 
here are invariably obscurely three-lobed, not serrate. Body- 
scales (hexagons) 7 x 3J-, S x 4/x. Four or five apical plates visible. 

Var. PYRiFORMTS Wailes. (PL xL, f.lO). 

Length 68, breadth 25, orif. 10^, sp. 20 long, plates 8 x 6/4. 

Coogee (14). 

Yar. CYLiNDRACEA, n.var. (PL xL, f.ll). 

Test slender, almost cylindrical, rounded or slightly pointed 
behind; sides almost straight to the oriftce. Apical plates three- 
lobed, four visible; body-scales as in the type. Spines 7 in full 
complement. 

Length 65-68, breadth 23-24, orif. 9J-10, sp.21-23/x long. 

Botany (155); Lismore (337). 

Yar. CX7NEATA, n.var. (PL xL, f.l2). 

Test cuneate, rounded behind ; .sides straight, converging 
rapidly to the orifice. Scales and spines as above, four apical 
plates visible. 

Length 57, breadth 25, orif. 8|-, .sp. 17//. long. 

Rook wood (107); Botany (155). 

In all these forms of Eu. fiUjWa^ the a])ical scales are gradu¬ 
ally thickened towards the tip, the end being almost knobby. 

Euglypha compressa Carter. 

Length 50-80, breadth 43-55, thick 18, orif. 18-25, sp. 9-23/x 
long. 

Botany (17); Coogee (14, 24); Byron Bay (325). 
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Var. OBSCURA, n.var. (PL xl., f.l3). 

Test smaller than the type, ovate, compressed, broadly rounded 
behind; sides arching gradually down to the mouth. Orifice 
elliptical, surrounded by pointed, obscurely three-lobed scales, 
five visible in front. Wall of the test apparently chitinous, very 
slightly silicified; no scales or cement-marks are to be seen. The 
only markings are a series of broad, longitudinal strise faintly 
indicated. With the oil imm. obj., these break up into series 
of faint, brick-shaped marks separated by short, transverse lines. 
No spines noted. 

Length 42-54, breadth 25-35, thick 18, orif. 10-13/a. 

Botany (17). 

Seems to be a low form of Emj. compressa; found in company 
with the type. In size, it is, as might be expected, Just a little 
smaller, and they agree in general shape, compression, and apical 
plates. It is hardly to be expected that spines should be present; 
tliey were exhibited very sparingly by the specimens of the type. 
Of. Eu, dentioulata Brown, in Cash, Lo., iii., p.41, PI.36, f.7-13, 
for a similar form. 

Euglypha l^vis Perty. (PI. xL, f.14-16). 

Length 30-55, breadth 15-30, orif. 8-1 5/a. 

Everywhere. 

Eu, alveolata v. (Perty) Playf., Biol. Richm. R., p.l43, 

PL viii.7 f.l4. The type is oval, or oval-cylindrical, the former 
Penard's, the latter Perty’s type, according to the figure given 
by Wailes in Cash, l.c,, iii., p.27. All that can be seen of the 
apical scales is a row of four or five refringent beads across the 
orifice, the tips of these scales being much thickened. Specimens 
are not infrequent here, however, in which the apical plates are 
broad and square in front (PL xL, f. 16). 

Yar. LANCEOLATA, n.var. (PL xL, f.l7). 

■Jest smaller than the type, more slender, compressed, lanceo¬ 
late, pointed behind, the sides running slightly arched, sometimes 
nearly straight, to the orifice. In Bide-view, narrowly lanceolate. 
Seales as in the type('?). 


48 
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Length 24-34, breadth 12-16, thick 12-13, orif. 6-10/x, 

Everywhere, common. 

Penard, Etudes s.l. rhiz., p.l82, PL ix., f.97-104, has described 
a var. Wi'mo'r(long. 15-25/x) which is a small form of the type. T 
have not met with that form; it is replaced by var. ImiceolaUt^ 
which here almost invariably accompanies the type. On the face 
of the tests, five or six, broad, longitudinal strijc are often faintly 
indicated, which break up, on examination, into series of broad 
dashes, as in Eu. compressa var. ohscura. These are the optical 
expression of the body-scales. 

Euolypha dentata v. elongata, n.var. (PL xli., f.l, 2). 

Test elongate, elliptical or subcylindrical, often asymmetrical, 
circular in section, rounded behind; sides gently arched, often 
nearly parallel, converging to the orifice. Orifice chitinous, 
fimbriated, rarely angular or straight-edged. Body-scales always 
perfectly circular, quincuncially arranged, very slightly over¬ 
lapping and equally on all sides. 

Length 44-51, breadth 21-25, orif. 8-10|, scales 6/x. 

Lismore (187,188, 1956,197); Coogee (14). 

This form is abundant in the Lismore samples noted, out of 
weeds {Myriophyllum) in the river (deep water). Both in shape 
and in the body-scales, it differs entirely from the descriptions 
and figures of Penard, Faune Rhiz., p.524, and Wailes in Cash, 
iii., pp.63-65, PL48, f.l4, 15. In details of the dimensions and 
character of the nucleus, however, they agree perfectly. Nucleus 
distinct ( x 10/x), always containing 3-8 dark granules, towards the 
centre. Described originally by Moniez as a Euglypha, I cannot 
see any reason why this species should ever have been placed 
under SpKenoderia. The orifice is peculiar certainly, but does 
not in the least recall the characteristic orifice of the latter 
genus; and the general character of both test and body-scales is 
that of Englypha, Moreover, mixed with it here, I find speci¬ 
mens with distinct, angular, apparently siliceous, apical plates, 
see var. hamulifera^ below, ^he asymmetrical character of the 
test leads me to consider the fimbriation of the orifice as an 
accidental occurrence in a soft, chitinous form, due to the tests 
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(in division) being drawn apart before siliciiication was complete. 
The exact formation of the orifice, I found very difficult to make 
out, and only achieved it with the imm. obj., aided by the 

condenser. 

Yar. HAMULiPERA Playf. (PL xli., f.4). 

Syn., Euglypha alveolata var. hamulifera Playf., Biol. Bichm. 
R., p.l43, PI. viii., f.l3. Test ovate (rarely elliptical?), broadly 
rounded behind; sides arched, converging rapidI 5 ’' to the mouth. 
Apical scales distinct, angular, pointed, apparently siliceous, but 
edges not serrate, 4 visible. Body-scales circular, same size, 
character and overlap exactly as in var. dongata above; a minute 
foramen showing in this form, however, at the intersection of 
every three scales. 

Length 45-60, breadth 24-38, orif. lO-J-13-J/x. Lismore(197). 

In sample 1956, along wdth var. dongata, is found more rarely 
an ovate form, in shape agreeing with Wailes’ figure, lx,, PL 43, 
f.l5, but all other details as in our Australian specimens, size 
44 X 25, orif. 9/jt; (PL xli., f.3). 

Genus Sphenoderia Schlumberger. 

Sphenoderia australis, n.sp. (PL xli., f.5, 6). 

Test very broadly ovate or subglobose, very slightly compressed 
if at all, broadly rounded behind; sides strongly arched, con¬ 
verging to the orifice. Orifice a mere slit at the apex of a struc¬ 
tureless collar. Body-scales of varying sizes and shapes in the 
same test, and without any regular arrangement, overlapping 
slightly. Side-view ovate. 

Length 57-70, breadth 32-60, collar 17-28, 5-6/* high. 

Coogee; Centennial Park ( 6 ,11); Guildford (77); Lismore(298, 
308). 

This is the common Sphenoderia of this country; Sph. lenta I 
have never seen. Our form is sufficiently distinguished from the 
latter by the irregular disposition of the scales, and their varying 
size and shape. At their best, they exhibit a tendency to be 
circular. 

Sphenoderia foveosa, n.sp. (PL xli., f,7). 

Test broadly ovate, rounded everywhere, slightly compressed, 
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side-view ovate, and broadly Oval. Orifice a mere slit at the 
summit of a structureless collar; collar conical in side-view. 
Body-scales very ill-defined and lacking cement-marks at the 
overlap, irregular in shape and size, oval or circular, mixed in 
the same test, irregularly disposed. Each scale is furnished v'ith 
a depressed centre of similar outline, and these depi'essions are 
often all the markings that can be seen on the test. 

Length 48-63, breadth 35-45, thick 34; collar 18-21, 5-7/xhigh. 

Coogee (24); Auburn (68); Botany (155); Lismore(185, 240, 
307, 308). 

Yar. TENUIS, n.var. (PL xli., f.8). 

Test ovate, much more slender than the type, rounded behind; 
sides straight, or nearly so, towards the collar. Collar just a 
mere constriction of the test, rectangular. No body-scales 
visible, surface covered with large, shallow depressions, which 
are really the depressed centres of the scales. 

Length 60, breadth 42, collar 23/x. Botany (17). 

BpHENODERIA SPHiBRICA, ii.sp. (PI. xli., f.9). 

Test almost spherical, very slightly compressed, side-view 
ovate-subglobose, end broadly oval. In front-view circular, 
truncate anteriorly. Orifice a mere slit at the end of an invagin- 
ate, structureless collar. Body-scales distinct, oval, about five 
across the face, overlapping, all about the same size but irregu¬ 
larly disposed. 

Length 57-63, breadth 57, thickSS; collar 21-23, scales20 x 13/>i. 

Coogee (58). 

A rare species, found only in sample 58 (from Sphagnum at 
Coogee) in which it is fairly plentiful. The collar is invaginate 
in every specimen. 

Sphenoderia macrolepis Leidy, forma. 

Length 32, breadth 23, orifice 13ja. A single specimen noted 
from Byron Bay. 

Test ovate, no neck at all, abruptly truncate in front, rim not 
everted. The same three large scales in front-view, but broadly 
rounded at the sides, not angular as in the type. (PI. xli., f.lO). 
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Sphbnoderia fissirostris Penard, forma. 

Test with relatively large scales, but the latter are irregularly 
disposed in front-view. End-^dew circular. Length 40, breadth 
19, thick 19, orif. 10J/x. Botany (17). (PI. xli., f. 11). 

Var. SPLENDIDA, n.var. (PL xli., f.l4). 

Test covered with small, oval body-scales in a regular imbrica¬ 
tion, about six series vertical, and six horizontal. 

Length 40-49, breadth 22-28, collar 15-16ja. Coogee (14). 

This is the only form of Sphenoderia I have noted with a 
1 ‘egular imbrication. Assulina muscorum Greeff {A. minoj' 
Penard), Gyphoderia ampulla (Ehr.) Leidy, and Corythion duhium 
Taranek, are also found herow 

Genus Cyphoderiopsis, gen.nov. 

Test in shape like a Gyphoderia^ but with scales as in Trinmna 
or Nehela, 

Cyphoderiopsis LONr4icoLLis, sp.unica. (PL xli., f 12). 

Test smooth, hyaline, very like Gyphoderia ampidln^ but with 
a long, curved neck. Orifice circular(‘?), simple, with or w ithout 
a narrow, projecting, chitinous collar. Body-scales nebeloid, 
circular, of various sizes, smaller on the neck, contiguous but not 
overlapping, fastened at the edges by little dots of cement. 

Length 76-78, breadth 29-32, orifice 11-12|, scales up to 6/x. 

Coogee (14, 24). 

A rare form out of Sphaynum. It is possible that the collar 
becomes invaginate sometimes, but I have not seen it so.^ In 
its characteristics, the test combines the features of Gyphoderia^ 
Afehday and possibly also Trin&ma, 

Genus Trinema Dujardin. 

Trinema caudatum, n.sp. (PL xli., f.l3). 

Test in front-view subcylindrical, a little narrowed towards 
the mouth, conical behind, where it is drawn out into a very 
decided tail, slightly constricted near the centre and below the 
mouth. Orifice circular, strengthened with a palisade of short, 
wick-like rods (or plicae) about a diameter apart. Body-scales 
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circular, of equal size, showing slightly curved at the margin, 
neither contiguous nor overlapping (in the specimen observed) 
but a slight distance apart, the interspaces marked with little 
flecks of cemeiit(‘?). Tail without plates, chitinous, rough¬ 
surfaced. Test in side-view somewhat like a Cyphoderia with 
pointed fundus, mouth projecting, oblique, evaginate. 

Length 100, breadth 25, orif. 15, tail 27 x 4, scales x 5/x. 

Botany (155). 

Cf. Pareuglypha Penard, Faune Rhiz., p.492. Only one speci¬ 
men seen, and the test was empty. I was in doubt whether the 
species should not go under Gyphoderiopsis^ but if the mouth 
were invaginate, and it looks as if it might be, there would be a 
very great likeness to Trinema. 7V. enchelys Ehr., and 7V. 
linmre Penard, ai*e, of course, common everywhere. 

Gromima. 

Genus Pseudodipflugia Schlumberger. 

PSEUDODIPPLUGIA GRACILIS Schlumb. 

Length 27-47, breadth 18-34, base 8-15/x. 

Coogee (14); Botany (37); Lismore(308, 333), 

Pseudodipflugia fulva (Arch.) Penard. 

Length 15-23, breadth 11-19, base 4-10/x. 

Auburn (1396); Guildford (23-77); Lismore(321). 

The only difference, that I can see, between these two species 
is that one is smaller than the other. I have made, here, 25/a 
long the dividing line between them. 

* Pseudodipflugia microstoma, n.sp. (PI. xxxix., f.9). 

Test chitinous, with fine, scattered grains, sometimes with 
coarser flints. In shape ovate, rounded behind; sides gently 
arched, converging rapidly down to a very small, indefinite orifice 
not specially margined. Test not compressed, section circular. 

Length 30-31, breadth 17-23, orif. 4 /a. 

Guildford (173); Lismore (333), 

Var. OBESA, n.var. (PI. xxxix,, f.lO). 

Test very broadly ovate, almost globose, section circular, orifice 
very small. 
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Length 44, breadth 38, orif. 8/x. Lismore (327). 

This species recalls Fs. compressa Schultze, but the test is 
smaller and not compressed. Fs. /asoicfda7^is Penard, I have 
noted here once. 

Genus Diaphoropodon Archer. 

Diaphoropodon pyriforme, n.sp. (PL xxxix., 111). 

Test membranous, flexible, dark smoky colour, with small 
grains here and there. Varying in shape, but generally to some 
extent pyriform. It seems to have an orifice like the opening of 
a purse, capable of being drawn together. Pseudopodia filose. 

Length 67-82, breadth 53-59/x. Lismore (339). 

There were plenty in this sample, and all alive, but the indis¬ 
tinct, membranous test, and the plasma with which it was filled, 
made it very diflicult to get any definite observations. 

Genus Frenzelina Penard. 

Frenzelina olobosa, n.sp. 

Body globose, throwing out long, filose pseudopodia from a 
slight, central protuberance. Test ap¬ 
parently chitinous, covered to a varying 
thickness with fine floccose and minute 
flint-grains, transparent, however, and 
permitting a view of the creature within; 
close-fitting all round, but with a slight 
space between it and the body. Body- 
plasma very refractive, a small nucleus at 
the back. 

Diam. 21-25, height 17-19] body 15-17 
X 12f 14^^. 

Lismore. 

Cf. Frenzelma re^iifm’mis Penard, Faune 
Khiz., p.464. Obtained in some quantity 
from a waterhole, alive, in company with 
Diplophrys Archeri Barker, and others. I have a single record 
of what looks like an empty test of A^nphitrema Jiavmn (Arch.) 
Penard, also from Lismore. 



Frenzdiim n.sp.; 

(xSOO). 
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EXPLANATION OF PLATES XXXIV.-XLI. 

Plate xxxiv. 

Pig. 1 .—Arcelki rotfindafa, nomaiov.; (x660). 

E'ig.2. ,, ,, vai\ aJkt, n.var.; ( x (jHO). 

Fig.3. ,, ,, var. n.var.;( X 660). 

Fig,4. ,, n.sp.; ( X 600). 

Fig.o. ,, ,, forma; (X 500). 

Fig.6. 5 , Perty; ( X 660). 

Pig.7. ,, ,, var. cZepmsa, n.var.;(X 600). 

Pig.8. ,, discoithsy. scuteUifmmL% n.var.; (x660). 

Pig.9. ,, ,, var./oreosa, n.var.;( X 660). 

Fig. 10. ,, Penard; ( x400). 

Fig-11. ,, ,, var. n.var.; ( X 400). 

Fig. 12. ,, Peiiard; ( X 500). 

Fig. 13. ,, ,, var. n.var.;{ X 350). 

Fig. 14. ,, Ehr.; a, end-view; ( X 400). 

Fig. 15. ,, ,, var. anyulom (Perty) mihi, end-view; ( x 400). 

Figs. 16, 17 .—ArcaUa costata var. conka, n.var.; a, end-view; (16) x 500, 
(17) X 400. 

Figs. 18, 19 .—Arcdla mitrafa var. depref^sa^ n.var.; (18) x500, (19) x 660. 
Fig.20 .—ArceUa mitrata var. a/iigulata^ n.var.; ( x400). 

Plate XXXV. 

Fig.l .—Dfffliujia onformk Cash, forma; ( x 500). 

Fig.2. ,, ,, encysted, outline only; ( X 400). 

Fig.3. ,, ,, with angles of the lobes projecting; ( X 500). 

Fig.4. ,, ,, var.n.var.; ( X500). 

Fig.5. ,, ,, var. n.var.; ( X 500). 

Figs.6, 7 ,, lohostoma yQ,v. truncata, n.var.; ( x 500). 

Figs.8, 9 ,, ,, var. yhbuhis, n.var.; (8) from Lismore ( x330), 

(9) from Botany ( x 400); a, end-view ( x 660). 

Fig. 10 .—Diffluyia yramen Penard, ( x 330); a, end-view ( x 500). 

Fig. 11. ,, mrlam Penai’d, forma; a, side-view ( x 330). 

Fig.12. ,, litlioplUtax. pidcherrima^ n.var.; (x250t 

Fig. 13. „ ,, ,, ,, orifice; a, with blunt angles 

( X 500); h, with angles tipped by a sharp flint ( x 500); c, the latter 
enlarged; d, another form of angle ( x 660). 

Fig, 14 .—Vijfffuyia UthopNtes v. pidchendma, forma; ( x 400). 

Fig. 15. ,, ,, another form; ( x 400). 

Plate xxxvi. 

Lkmoremk, n.sp., ( x 330); a, orifice ( x 660). 

Fig.2. ,, ,, var. crimftra^ n.var., ( x250); a,orifice 

(x660). 

var. irthhnfata, n.var., orifice; ( x 330). 


Fig.3. 
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Fig.4 .—Difflugia hrevicoUa Cash, forma; (x 270). 

Fig,5. ,, helretica v. lithophila (Penard) milii, forma; ( x500l. 

Fig. 6. ,, comtricfu var. sptni/era, nom.uov.; ( x 330). 

Fig. 7. ,, urceofata var. sphrunca, n.var.; ( x 130). 

Fig.8. ,, comiot var. Folepan-a, n.var.; (x230). 

Figs.9, 10. ,, tiiherciilaia var. s-pktvrica, n.var., orifice; (9)x300, (10) 
X 660. For shape of the test, take Figs. 11 or 12 without the 
processes. 

Fig. 11 .—Diffltigia tnbercuJata var. nodom^ n.var.; ( x330). 

Fig. 12. ,, ,, var. co/maia, n.var.; (x240). 

Fig. 13. ,, pw/eo; Penard; ( X 660). 

Fig,14. ,, ,, var. uom.nov.; ( X 1000). 

Plate xxxvii. 

Fig.l .—Difflwjia oviformis Cash, forma; ( x 500). 

Fig.2. ,, bacil/anamm'Pevty^ type; i X iOO). 

Fig.3. ,, ,, unsymmetrieal form, more common; (x 400). 

Fig.4. ,, ,, v’’ar. n.var.; (x400). 

Fig.5. ,, ,, ,, ,, unsymmetrieal form; (X 400). 

Fig. 6. ,, ,, „ ,, forma; (X 330). 

Fig. 7. ,, Pena?'d!i Hopkinson; ( X 330). 

Figs.8, 9. ,, Leratideri, n.sp.; (8) stony test x 330; (9)chitmous x 400. 

Figs. 10,11 .—Difflngia ampulhila, n.sp.; (11) with deeper collarette; ( x 500). 
Figs. 12,13. ,, gihberosa, n. sp.; (12) from Ooogee, (13) from Lismore; 

(X 400). 

Figs. 14,15. ,, g/ohuhts va,r. Gashii, n.var., (14) from Auburn, a, 

end-view; (15) from Lismore; ( x 660). 

Fig. 16 .—Difflitgia mih'atay n.sp.; a, end-view; (X lO(Xl). 

Fig. 17 .—Gitciirbitella australica^ n.sp.; ( X 1000). 

Plate xxxviii. 

Fig.l .—Lesquemma spiralis var. caitdata, n.var.; ( X 250). 

Fig.2. ,, ,, var. iiia’qualis, n.var.; (X 330). 

Fig.3. ,, carinaUi, n.sp.; (X 300). 

Fig,4. ,, spienhm, n.sp.; ( x 300). 

Fig.5.— Phrj/gantifa acropodia (Hertw. & Less.) Hopkinsoii, (XoOO); a, 
end-view (X 400). 

Fig.6. ,, ,, var. aiuifrcUicay n.var.; (X 500). 

Fig.7. ,, var. depressa, n.var.; (X 660). 

Fig.8 .—Grgpfodifiugia onlformis VensLvd^ encysted; (X 1000). 

Fig.9. ,, Penard; a,end-view;side-view;(X 1000). 

Fig. 10. ,, j, var. ausfrcdls, n.var.; a, end-view; b, side- 

view; (X 1000). 
var. ovata, n.var.; X 1000). 


Fig. 11. 
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IS.—Cri/ptodiffii(iM niiimfa, ii.sp.; (12) from Auburn, (13) from 
Lismore; ( X 1330). The little bubble and streamer are the preserved 
remains of the pseudopodium. 

Fig. 14 .—Gryptodiffliujia atyjiifata, n.sp.; ( x 1000). 

Fig. 15. ,, aaccidus Fenard, fornue ; r», 6, from Centennial 

Park; c, from Duck Creek, Clyde; ( x660). 

Fig. 16, ,, mlida, n.sp., ( X500); a, orifice much enlarged. 

Figs. 17, 18. ,, ore??,n.sp.; (X 1330). 

Fig. 19. ,, ,, var,///o6osa, n.var.; (X1000). 

Fig.20. ,, n.sp.; a, var. conica, n.var.; ( X 1000). 

Plate xxxix. 

Fig.l .—HyGdoapheuia mhilib compressa, n.var.; c?, side-view (x330). 

Pig.2. ,, Cooyeeana^ n.sp.; (X330). 

Fig.3.— 2^ebeki miUtans var. fiibulcUa Brown; a, side-view outline; 

(X 660). 

Fig.4. ,, can data Leidy; ( x 500). 

Fig.5. ,, denfistoma var. lagemformis, n.var.; (X 300). 

Figs.6, 7 .—Quadriila symmetrica var. longicotlk Taranek; ( x 500). 

Fig.8 .—CochHopodiam asperum, n.sp.; a, end-view; (X 1000). 

Fig.9 .—Peeiidodiffliiyia microetoma^ n.sp.; (x660). 

Fig. 10. ,, ,, var. n.var.; (X500). 

Fig.l 1.— Din^jhoropodonpyri/orme, n.sp.; (X 400). 

Figs. 12, 13.— G)GhIamydomyxa MyrkUhidoides Archer; (12) X 270, (13) 
X200. 

Plate xl. 

Fig.l .—Eiiglyplia auetrallca, n.sp.; ( x400). 

Fig.2. „ ,, var. elegam, n.var., (X440); a, body-scale 

(X 1330). 

Fig.3. ,, ,, var. cyliivdracea^ n.var., with surface a little 

out of focus, showing the twin foramina at the ends of the body- 
scales. The points of the two scales overlap between them; ( X 4(X)). 
Fig.4 .—Bxiglyplia acanthophora Ehr.; (X 660). 

Fig.5. ,, ,, var. n.var.; (X 600). 

Fig.6. ,, var. pmciV/ewa, n.var.;(X 660). 

Fig.7. n cristata var. niajor Wailes; ( x 600). 

Fig.8, ,, „ var. lanceolata, n.var.; ( x660). 

Fig.9. ,, p'lifera ya,i\ elegam, n.var.; (x 660). 

Fig. 10. ,, ,, var. jpyn/ormc Wailes; ( X 660). 

Fig. 11. ,, ,, var. cyfwidmcea, n.var.; ( X 660). 

Fig. 12. ,, ,, var. cimeata, n. var.; (X 660). 

Fig. 13. ,, compressa ya.i\ ohscara, n,Ya,r,; the left side shows alj 

the markings to be made out with the Jin., on the right with a 
i\in. oil imm. obj,; a, side-view outline; ( X 880). 
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lFig.l4 .—Englyplia Irpvls Perty, type; ( X 660). 

Fig. 15. ,, ,, Penai-d’s form, encysted; ( X (560). 

Fig. 16. ,, ,, Peiiard’s form, with square-ended, apical plates, 

quite smooth sides, and no apparent markings; (X 660). 

Fig. 17 .—Eiujlypha hu-is var. fanceolafa, n.var.; markings as in Fig, 13; a, 
side-view outline; ( x 1000). 

Plate xli. 

B^igs.l, 2 .—Ewjlypha dmtata var. eJongata^ n.var.; (1) with preserved body 
of the creature ( x 660); (2) empty test ( x 1000). 

Fig.3.— E, dentata^ ovate form, in shape more like the type; ( X 1000). 

Fig. 4.— E, dentata var. hamidifera Playf., (x 1000); a, circular body-scale 
slightly overlapping six others, showing the foramina, one at the 
intersection of every three plates, much enlarged. 

Figs.o, 6 .—Sphenoderia aKhtralia, n.sp.; (5) x500, (6) x 660. 

Fig.7. ,, /oreosa, n.sp.; (X660). 

B’ig.8. ,, ,, var. n.var.; ( X530). 

Fig,9. ,, aplwnca, n.sp.; a, side-view of orifice; 6, end- 

view; (X 500). 

Fig. 10. ,, Leidy, forma; (X 800). 

Fig. 11. ,, Penard, forma, (x800); a, side-view. 

Fig. 12 .—Cyphoderiopsis lonykollisj gen.nov. et sp.; a, another form of 
orifice; ( x 660). 

B"ig.l3 .—Trinema candatmi^ n.sp.; a, side-view; ( x 660), 

Fig. 14 .—Sphemderki var. aplendida^ n.var,; ( x 660). 
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No. 2. The Fossil Dragonfly ^Eschnidiopsis {JJhcbna) fun- 
DERSiE^sTs Woodward), prom the Rolling Downs (Cre¬ 
taceous) Series. 

By R. J. Tillyard, M.A., B.Sc., F.L.S., F.E.S., Linnean 
Macleay Fellow op the Society in Zoology. 

(Plates xlii.-xliii.) 

The very interesting, fossil Dragontly-wing, that forms the 
subject of this paper, was found associated with the small bivalve 
Mollusc, Ancelld hughendensis Eth., in the chocolate-coloured 
limestone of the Flinders River, North Queensland,* seven miles 
above Marathon Station This limestone is of Cretaceous age. 
The fossil was sent to Dr. Henry Woodwai'd, F.R.S., etc., and 
was described by him(5) in 1884 ^Eschm flindersmtsis^ “as 
recognising its locality on the Flinders River, and one of Aus¬ 
tralia's earliest explorers and heroes.^’ 

That the wing did not belong to the recent genus uEschna, nor 
to any recent subfamily, was obvious enough from Woodward^s 
own figure. In 1908, Handlirsch, who had never seen the fossil 
'itself, removed it to the extinct family jEsc}midiidm[%\ and 
placed it in the genus uEschnidinw, 

Wishing to study this insect, I wrote wsoine years ago to the 
Director of the Queensland Museum, to try and find its where¬ 
abouts. He soon satisfied me that it was not in the Museum 
Collection. Inquiries from Mr. Dunstan, Chief Government 
Geologist of Queensland, at the Geological Survey, elicited the 


* The locality is not far from the town of Hughenden, and is now classed 
as Western Queensland; it lies almost exactly half-way along a North- 
South line drawn from Cape York to the New South Wales border. 
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fact that nothing was known of it there. T wrote, therefore, to 
the British Museum authorities for information, and was in¬ 
formed that the fossil had undoubtedly been returned by Dr. 
Woodward to the Queensland Geological Survey Oollection; where 
it was ultimately found, without a label, in an accumulation of 
odd specimens. 

The rock-specimen, on which a number of fragments of Ancplla 
are plainly visible, is hard, dark greyish-brown, and moderately 
finely grained. The dragonfly-wing lies upon a fairly even plane 
of fracture, and has its apical third, or a little more, and also a 
small piece of the broad anal area at the base, cut off by two 
parallel fractures of the rock running obliquely across the wing. 
Unfortunately, a further irregularity in the fracture-plane has 
extended up from the posterior margin near the base, well into 
the middle of the wing, and has thus removed a considerable 
amount of the interesting area lying below the triangle, as can 
be seen in the photographs on Plate xlii. 

The description and figure given by Dr. Woodward, in 1884, 
may be described as broadly accurate, as far as the requirements 
of the day were supposed to go, with the exception of a few^ mis¬ 
statements which should have been avoided, even by one who 
claimed no special knowledge of Dragonfly Wing-Yenation. For 
instance, in describing the main veins or “nervures'^ of the 
anterior border of the wing, we are told that the “costal 
nervure,” the “sub-costal,” and the “median” (in modern termin¬ 
ology, 0, Sc, and R) “pass along the anterior border until the}^ 
reach the ^node^ or cubital point”; after passing which, only 
the two anterior ones “are continuous to the extremity of the 
wing, and support the pterostigma.” Now this is not true of 
any Dragonfly, for it is, in every case, the first and third of these 
veins (C and R) that run past the nodus and support the ptero¬ 
stigma. Further, in the fossil under discussion, it is less than 
ever true, for it is easily seen that, in this case, all three of these 
veins appear to pass the nodus, and Woodward's own figure 
shows them so doing. Again, it is somewhat puzzling to be told, 
on p.338, that the fossil is “perhaps referable to the subfamily 
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Gomphinm” and to have it placed, on p.339, in the genus 
uEschna] since, long before 1884, the two subfamilies JiJschniifm 
and Gomphinm had been clearly recognised and distinguished. 

However, Woodward got very close to the mark, as regards 
the true relationships of this fossil wing, when he noticed its 
close resemblance to a fossil wing found in the Lower Purbecks 
of Durdlestone Bay, Dorset, England, and figured by Prof. J. O. 
Westwood(4) in 1854. Though Woodward does not mention the 
name of this specimen, there can be little doubt that he referred 
to uEschnidinm bubas Westwood, a form so similar to the more 
complete JUsohnidium densum Hagen, that Handlirsch thinks 
that the two may very well be specifically the same. 

Woodw’ard’s figure (5, PI. xi., fig.l) shows a wing undoubtedly 
belonging to the uEschnidiidw in its general features, but ap¬ 
parently differing from the type-genus, uEschnidium, in some 
important points, notably in the extraordinary, transversely 
narrowed triangle, the incomplete arculus, and the weakly-formed 
nodus. These points are so important that, if the fossil really 
agrees with Woodward’s figure, it would be impossible to endorse 
Handlirsch’s removal of it to the genus jEschnidium, It would 
be necessary to propose a new genus for its reception. Hence, 
in making a careful study of the wing, I have paid special atten¬ 
tion to these three important areas, with the results that I now 
propose to give in this paper. 

It is necessary to state, first of all, what is the degree of pre 
servation of the fossil wing, and, in particular, of the small 
veinlets and areolets that cover it so abundantly. The rock on 
which the wing is impressed is very hard. The outlines of the 
main veins, and their concavity or convexity, are preserved to 
perfection. On the other hand, the finer veinlets and areolets 
are not thus perfectly preserved, yet they can be seen to be pre¬ 
sent in all parts of the wing. It may be stated that every 
polygonal areolet is preserved in such a way that its interior is 
indicated on the rock as a small depression, while the veins, that 
form its periphery, are not usually clearly marked (except only 
in the case of cross-veins passing direct from one main vein to 
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another); so that, if one attempts to draw the outline of a cell 
under the camera lucida, its exact shape and position depend 
partly upon the direction of light. In order to show up these 
areolets, it is necessary to use very oblique light. Consequently, 
if the light be directed from the right side of the areolet, the 
dividing lines between light and shade (which are the lines that 
give us the rough outline of the cell) will lie too far to the right; 
while, with light directed from the left, they will lie too far to 
the left. That this is so, I easily proved by drawing a typical 
areolet or two, with two or more different lightings, when the 
outlines of the cells did not wholly coincide. Therefore, in all 
important cases, it was essential to make at least two drawings, 
and to gauge the true outline of the cell as a middle position 
between them. By this somewhat laborious method, T hope that 
T have succeeded in obtaining a more accurate result of the 
details of this wing than would otherwise have been possible. 

The general appearance of the fossil is seen from the two 
photographs in Plate xlii. In Fig. 9,* the light was directed on 
to the fossil from the left, or basal side, at an angle of about 20 " 
to the plane of the wing. In fig. 10, the light was similarly 
dii-ected from the right or distal side. A comparison of the two 
figures shows the strong convexity and concavity of the veins 
very clearly. The following are the convex veins:—C (veiy 
slightly), B + M to arculus, B beyond arculus, Ms, M 4 , A and 
all its descending branches, and the distal side of the triangle. 

The following are the concave veins:—Sc, its apparent con¬ 
tinuation beyond the nodus, the nodus itself, the subnodus and 
its continuation Bs; Mj, My, M^, Rspl, Mspl, Ou, and the an¬ 
terior and proximal sides of the triangle. 

It will be seen from this, that the plane of the triangle is not 
horizontal, but inclined upwards distally, so that this area 

* The numbers of the figures and text-figures in this series of papers are 
made concurrent from one paper to another. In No.l, the figures in 
PI. ix. were inadvertently left unnumbered; the forewing of ArcMpanorpa 
magnifica should have been fig. 7, the hindwing fig. 8. Fig. 9 of PI, xlii. in 
this paper follows on eon.seeutively. 
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catches the light directed from the base (Plate xlii,, fig, 9) but 
lies in deep shade when the light is directed from the distal side. 

It should also be noticed that the numerous convex branches 
of A are separated by concave supplements. None of these are 
true branches of A, for it can easily be seen that they are all 
incompletely formed as they approach A from below. Wood¬ 
ward’s figure shows this fairly well, but an examination of the 
actual fossil (Plate xlii., fig. 10) shows, along the broken-off (‘dge 
below and proximad from the triangle, how very marked this 
alternate convexity and concavity really is. 

The GOBta (C) is much thickened at the base, for a distance of 
about 2 mm.; there aie only very faint indications of the typical 
“ribbing” of this vein. For most of its length, it appears to be 
a rather weak vein, very little stronger than Sc. Between 0 
and Sc, a parallel supplement (Cspl) is developed, begiiming 
weakly just above the arculus, and continuing more strongly 
right to the nodus. This is not shown at all in Woodward’s 
figure. The cross-veins between 0 and B are mostly weak and 
irregularly placed; but two complete ones can be made out, which 
are shown slightly thickened in Plate xliii., fig. 11. These pro¬ 
bably represent the two hypertrophied antenodals of recent 
^Eschnidce. Beyond the nodus, there is only a much fainter 
indication of a corresponding supplement, though Woodward 
figures this as if it were quite obvious. 

The mhcosta (Sc) is very plainly marked, lying in a moderate 
furrow from base to nodus. At that point, it appears to divide 
into three, one branch turning sharply upwards to join the costa, 
a second running straight on through the nodus, parallel to and 
between C and B, and a third turning obliquely downwards to 
meet B at the subnodus. The actual structure of these three 
veins will be fully discussed when we come to deal with the 
nodus itself. 

The radms (B) and media (M) appear to be very slightly 
separated at the extreme base of the wing, but fuse together 
almost immediately, and continue to the arculus as a single, 
thick, convex vein, B-hM. Thence onward, B runs almost 
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straight—actually with a very slight double-curving—below and 
parallel to 0 and Sc. The question of the formation of the 
radial sector (Ks) must be dealt with under the discussion of 
the nodus. 

The media, (M) divides at the arculus into the concave and 
weak M 14 . 3 , and the stronger, convex vein, M 4 . At a point a little 
beyond the distal end of the triangle, M 1+3 divides into M 14.2 
above, and M 3 below, both weakly formed and concave. Imme¬ 
diately afterwards, Mi ^2 gives off, posteriorly, a strong concave 
vein, corresponding with the bridge-vein of recent Anisoptera. 
This vein, for the reasons given below in my discussion of the 
nodus, I have definitely decided to call the Zygopterid seciJor(Ms). 
It runs parallel to, and a little below, Mo. Mi +2 divides into 
Ml and M.^, just before these two veins are crossed by the vein 
descending from the subnodus, as Woodward^s figure accurately 
shows. Below Ms, there is a slight indication of the formation 
of a radial supplement (Rspl). M^ runs from the arculus to the 
upper distal angle of the triangle, and, from there on, curves 
gently downwards, beneath and subparallel to Ms, to reach the 
posterior wing-border far beyond the level of the nodus. Beneath 
M 4 , a very long, median supplement (Mspl) is developed, lying 
slightly concave to M 4 , but not linked up with the triangle (as 
would appear from Woodward^s figure). 

The cubitus (Cu) is a fairly strong, concave vein, running, with 
a very slight double-curving, below the arculus, to join the 
triangle at its proximal angle. There it turns sharply down¬ 
wards, at right angles to its previous course, forming the proximal 
side of the triangle itself. Its further course is unfortunately 
lost, owing to the fracture below the triangle, already mentioned. 
But, at the distal side of this fracture, it is easy to pick up again 
a strongly concave vein descending to the wing-border almost 
directly under the nodus. This must certainly be Cuj; but where 
Cug is, or whether it is present at all, is not so easy to determine. 

The analis (A) is a very strongly-marked, convex vein, running 
in a gentle curve (concave to the costa) from the base to the 
proximal angle of the triangle, where it meets Cu, I can find 
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no absolutely satisfactory evidence of the existence of an amal 
crossing] but the oblique vein descending from Cu just below the 
arculus, to meet A at the point where descends from it, may 
possibly represent this vein. If we reckon the distal portion of 
A, which links up with Cu, and forms the upper sMe of the 
large subtriangle, to be a secondary formation (as in recent 
Anisoptera), we can call the seven clearly-marked, convex, de¬ 
scending branches A^, A.^, etc., to Ay. There may be one or two 
more similar branches in the narrow anal portion of the base, 
that is missing in the fossil. 

We can now proceed to discuss the three most important areas 
of the fossil wing, viz., the arculus^ the triangle^ and the nodtis. 



Mschnidiopsis Jlindersiemis (Woodward), hindwing; region of arculus; 

(X 12^). 

The Arculus (Text-fig. 8). 

This area is very beautifully preserved, so that a little care in 
arranging the lighting allows us to draw every cross-vein in its 
exact position. The arculus itself exhibits two very primitive 
features to perfection:— 

{a) It is incomplete posteriorly, the cross-vein {x) destined to 
complete it having not yet fully taken up its position. 

(6) The upper sector of the arculus (Mn.3) leaves the main 
stem of M very close under R, as in the recent Thorinos, 

As a contrast to this, the actual angle made by with R is 
greater than that seen in many recent Dragonflies, being very 
nearly a right-angle. Woodward’s figure makes this angle much 
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too small, and is also inaccurate in showing the two sectors of 
the arculus as if they came oif separately from R. 

If Handlirsch^s figure of ^Eschnidium densum Hagen, is correct, 
that dragonfly had a much more specialised foi*m of arculus; so 
that the differences between it, and the species under discussion, 
would alone be sufficient to admit of placing the latter in a new 
genus. 



Text-fig. 9. 

JEschnidtopHs flindersiensis (Woodward), hindwing; region of triangle; 

(xl2i). 

The Triangle (Text-fig. 9). 

The anterior portion of the triangle and its broad supporting 
subtriangle are very well preserved. Unfortunately, as we 
follow these structures posteriad, their formation becomes less 
easy to make out; and, finally, just at the extreme posterior end 
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of the triangular region, the fracture already mentioned cuts us 
oiffrom completing our survey. Woodward, in his figure, traces 
the veins, called by me Aj and Ag, across this fracture, together 
with two interpolated supplements. This is quite unjustihable, 
particularly as he makes both these veins, which, before crossing 
the fracture, are strongly convex, pass, on reaching the other 
side, into veins which are quite as stronghj concave, and which, 
therefore, if they are parts of the main veins at all, and not mere 
supplements, must belong to Cu. The only ridgings that can be 
seen running across the area of bare rock forming the fracture 
are shown by dotted lines in Plate xliii., fig. 11. As these are 
continued far beyond the posterior border of the wing, and as 
similar, though not quite so plain, ridgings can be made out in 
the area beyond the costal margin of the wing, I can only con¬ 
clude that they are part of the structure of the fracture, or of 
the grain of the rock, and have nothing whatever to do with the 
wing itself. 

The triangle itself is certainly the most remarkable structure 
of the kind known in the hindwing of any Anisopterous Dragon¬ 
fly, ow’ing to its intense narrowing in a transverse plane. Its 
shape, taken in conjunction with its broad and somewhat quad¬ 
rangular subtriangle, at once suggests a comparison with the 
same structures in the forewings of the most highly-developed 
recent Lihellulidce. The two formations are certainly parallel; 
but, as we cannot trace out the course of the cubitus and its 
branches with certainty in our fossil, it does not seem possible to 
institute a detailed comparison. 

Text-fig. 10 shows the actual shape of the triangle and sub¬ 
triangle. In Woodward’s figure, the shape of the triangle is not 
quite correctly indicated, and it is made to appear wider ante¬ 
riorly than it really is. Further, the long, distal side is not so 
carved as in Woodward’s figure; and the short, upper side is 
absolutely straight, with both Cu and A meeting it together at 
its extreme, px'oximal end. The cross-veins in the triangle itself 
are all simple and subparallel, and are more numerous than would 
appear from Woodward’s figure. One of these cross-veins,, the 
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seventh from the basal to the distal side, is very clearly visible 
in whatever direction the light may be arranged, and is evidently 
mil cl) thicker than the others. Further, it is very distinctly 
concave. Jt would seem, therefore, very likely that this vein 
is really part of Guj, so that the forking of the cubitus takes 
place at the posterior basal angle of the triangle (the point d in 
the figure). If this be so, then the continuation of the proximal 
side must be Cu.^; while Cuj, after leaving crosses to meet the 
long distal side at the point (?, where it turns sharply downwards 
to continue the line of that side posteriad. It must be noted, 
however, that this continuation remains highly convex. In all 
recent Anisoptera, Ouj remains concave throughout its length, 
whereas Cug becomes convex after leaving the triangle. That 
the convex vein does not continue to the wing-border in our 
fossil, is quite evident, since, on the other side of the fracture, 
one finds a strongly concave vein running to the border, just in 
the usual position for Cuj. We have, thei*efore, two alterna¬ 
tives : either (a) if the cubital fork is at c?, then the local con¬ 
vexity of Cuj just below the triangle must be attributed to the 
inlluence of the strong distal side of the triangle dominating it 
for some distance, though it soon sinks into the usual concavity; 
or (5) the vein de may be only a strengthened cross-vein, and the 
distal side may continue below it to meet the proximal side at 
some point just within the obliterated area, so that the triangle 
is really triangular, and not quadrangular; if so, then the cubital 
fork is at this latter point, and the two branches of Cu may very 
well possess their usual characters from the very start. A study 
of Handlirsch’s figure of this part of the hind wing of uEschnidmm 
denmm Hagen, (2, Atlas, Plate xlvii., fig. 16) fails to help us here, 
though it is quite likely that an examination of the actual fossil 
might give us the necessary clue. Thus the actual shape of the 
triangle, and the position of the cubital fork in our fossil, must 
remain doubtful It is, indeed, just possible that the triangle 
may remain open posteriorly, as the subtriangle appears to do 
also in this remarkable wing-form. 

The mhtria^iyle is a wide, irregularly quadrangular area, 
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bounding the triangle proxiinally, and enclosed by a continuation 
of A above (this must be a specialised cross-vein, if the formation 
is the same as in recent Aiiisoptera), Aj proxiinally, and the bent- 
down portion of Cu distally. Posteriorly, the area is narrowed 
by the converging of Aj towards Cu; but whether they ever 
meet, so as to complete the closure of the subtriangle, there is 
unfortunately not quite enough of the wing preserved to show 
us. At the edge of the fracture, Cu appears definitely to 
have turned, so as to run closely parallel to and above Aj; so 
that the chances are that this area is not closed off posteriorly by 
any strong vein. Within the subtriangle, a number of small, 
irregular, polygonal areolets form a close meshwork, four cells 
wide in the broadest portion. Proxiinally, the subtriangle itself 
is supported by two struts, / and g, formed by alignment of the 
boundaries of numerous cellules. Of these, / passes from Ag to 
Ai almost at right angles, meeting the latter at its bend; while 
g is much longer and very oblique, meeting Aj just on the edge 
of the fracture. 

Distally from the triangle, there lies a broad area containing 
a very large number of small, irregular, unspecialised, polygonal 
cellules. As far as I can make these out, they are much more 
numerous than Woodward^s figure would indicate; and I can find 
only the slightest traces of the supplements indicated by him as 
descending obliquely from the most proximal portion of Mspl; 
nor is that part of Mspl itself at all evident. Plate xliii,, fig.l 1, 
shows more accurately the appearance of this area. 

The Nodus (Text-fig. 10). 

This area is very well preserved, on the whole; but, unfortu¬ 
nately, the nodus itself is a weak formation, so that its exact 
structure is not easy to determine. I have studied it under 
oblique light from several different directions. A correlation of 
the drawings obtained in this manner gives the result shown in 
Text-fig. 10, which, I think, is as accurate as we can hope to get. 

Approaching the nodus, the costal vein is not strongly formed, 
and shows practically no sign of “ribbing.” At the nodus itself, 
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the break in the costa is not very strongly marked, but is evident 
from the sudden drop in level. Examination in certain lights 
shows the presence of tioo distinct veins, both weakly formed, 
bounding the nodal furrow, one on either side. Of these, the 
proximal is the upturned end of Sc, the distal is the nodal cross- 
vein {Nc), This latter is prolonged below Sc, for a short dis¬ 
tance, before it receives the downwardly-arching end of the sub¬ 
costal supplement (Scspl), or vein which appears to form a pro¬ 
longation of Sc beyond the nodus. That there is a distinct gap 



^ Text-fig. 10. 

jiEschnidiopak Jliiidersiensis (Woodward), hindwing; region of nodus and 
radial sector; ( x 12^). 


between Sc proper, proximal to the nodus, and Scspl distal from 
it, can be clearly seen, so that the second branch of Sc spoken 
of, on p.680, as apparently running straight through the nodus, 
does not really exist at all. It can also be seen, that the sup¬ 
posed third branch mentioned on the same page is non-existent, 
being none other than the downward production of the nodal 
cross-vein itself, which curves round, posteriad and distad, to 
meet R at the' subnodns (Sn). At this point the vein, which is 
clearly the true Radial Sector (Rs) comes off posteriad from R, 
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and shows a slight curving close to its origin. This Ils crosses 
from 11 to M obliquely, reaching the latter just after it has 
divided into Mi and Mg, and crosses over both these branches. 
It then becomes a veiy weakly-formed vein, which drops less 
obliquely towards Ms, but fails to reach it, being caught up at 
the upper proximal angle of a small, but clearly-marked, trape¬ 
zoidal cellule standing upon Ms itself. 

This formation certainly supports the theory, advanced by me 
in a previous paper, concerning the true nature of the Bridge in 
Anisoptera(3)—written before I had seen this fossil—except in 
one particular. I suggested that, in the Anisoptera, trachea Ms 
“becomes hitched on to Bs,” so that the bridge itself represents, 
in the imaginal venation, the original course of Ms, while its 
distal ^prolongation beyond the oblique vein (this latter repre¬ 
sented in our fossil by the piece of Bs lying below M^.) represented 
Bs (/.c., pp.883-4). Now, in our fossil wing, Rs practically fails 
to reach Ms, so that the natural interpretation of the venation 
is that not only the bridge itself, but also its continuation right 
to the wing-border, belongs altogether to Ms, while Bs only 
forms the subnodal vein between R and Mi, the minute crossing 
between Mi and Mg, and the incomplete oblique vein (O) descend¬ 
ing towards Ms, but failing to reach it. A very little advance 
in specialisation in this latter region w'ould straighten out the 
lower end of Rs, so that the oblique vein would appear completed, 
as in all recent Anisoptera.* 

Woodward’s figure correctly shows the point of crossing of Rs 
over M, and its failure to reach Ms, but quite fails to give the 
peculiar and distinctive features of the nodus itself, and the 
dense structure of the cellular mesh work in that region. 

It is possible that Bs actually continues along the zigzag between 
M.j and Ms for three cellules’ distance, so that, if further evolution sim¬ 
plified this part to single cross-veins, the slanting vein marked O' in the 
figure might appear as an “oblique vein.*’ This process might account 
for the carrying on of the oblique vein far beyond the level of the nodus 
in ^JSschnldium) and in many recent Anisoptera. 
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We may summarise the chief points of interest in this region 
of the wing as follows:— 

(1) The nodus is fully formed, but weak. 

(2) The sub nodus is also complete. 

(3) The apparent prolongation of ISc through the nodus is of 
the same natui'e as that seen in TeUphlehia^ i.e., due to the 
secondary forjnation of a supplement between C and R, by align¬ 
ment of the boundaries of numerous cellules of the dense mesh- 
work to form a siihooistal mpplement, Scspl; but, in the fossil, this 
IScspl is completely formed, whereas, in Tdephlebia, it is of only 
about two cellules’ length. 

(4) Supplements similar to Scspl, and due to the same cause, 
are formed proximally to the nodus, between C and Sc, and 
distally from the nodus, between G and Scspl; but the latter of 
these does not reach back proximally to the nodus (see Plate 
xliii., fig. 11). 

(5) Rs arises from R directly under the subnodus. It is a 
weak vein, running obliquely to M, crossing Mj and M;, not far 
distad from their point of union, and then dropping towards Ms 
as the incomplete, oblique vein O. 

It will be seen that, if this fossil gives us the right interpreta¬ 
tion of the structure of Rs and Ms, the distinction between the 
Anisoptera and Zygoptera in this region almost disappears. The 
only difference would be that, in the former, trachea Rs has 
become strengthened by capturing Ms, so that the basal part of 
the latter (the bridge) has become aborted; while, in the latter, 
it continues to weaken, and fails ever to cross Mi_|- 2 - 

Classification of the Fossil Winy, 

As long as we decide to keep to the old classification of the 
Anisoptera, in which only two families are recognised (the 
uFschnidte and the Lihellidid<e\ it seems to me that we cannot 
grant full family-rank to the uEschnidiidce, These latter have 
the triangles of the fore- and hind wings alike (both being 
elongated transversely to the wing-axis), and the antenodals of 
the first and second seiies not coi*responding. Hence they are, 
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within the broad definition of that family, true ^Esehnidce, T 
propose, therefore, to regard Handlirsch’s family Acknidiidm as 
only a subfamily, ^Eschnidiinm, within the family J^schnidm^ and 
of equivalent rank with the subfamilies Fetalurinm^ CordnU- 
(jastrince, and Chlorogompkinm. This last group, I consider to 
be the nearest living type to the fossil Jhchnidiinm^ owing to 
the shape of its triangles. 

At present, the fossil wings (Jurassic and Cretaceous) assigned 
to the subfamily JSschnidiince are all comprised within the single 
genus ^schnidium Westwood. I now propose to separate out 
the Queensland fossil wing as the type of a distinct, new genus, 
jEschnidiopsis^ according to the following Table:— 

Subfamily JSscHNiDiiNiE. 

Key to the Genera. 

Arculus complete posteriorly; triangles not excessively narrowed 

transversely to the wing-axis .(4enus JEschnidmm Westwood. 

(Jurassic, Europe). Type, JUschnidimn huhas Westwood. (Lower 
Purbeeks, Durdlestone Bay, England). 

Arculus incomplete posteriorly; triangle of hindwing excessively 

narrowed and elongated transversely to the wing-axis. 

.Genus ^schnidiopsi% n.g. 

(Cretaceous, Australia). Type, jEscJma flindershims Woodward. 
(Flinders River Beds, N. Queensland). 

-dfisCHNIDIOPSIS, n.g. 

Large Dragonflies (hindwing about 40 mm. long) with exceed¬ 
ingly dense reticulation, as in JSschnidium, Fodi(,s completely 
formed, but weakj suhnodus also present. Rs arises at the sub¬ 
nodus, crosses Mj and Mo Just distad from their point of union, 
and drops towards Ms as an incomplete, oblique vein. (In 
jEdC'hibidium, as figured by Handlirsch, the oblique vein is com¬ 
plete in the hindwing, and lies far distad from the nodus). 
Arcidus strongly formed, but incomplete posteriorly; Mi 4 .;^ leav¬ 
ing it very close up to R; M 4 lying well below M 1 + 3 , separated 
from the latter by two I'ows of cellules. Triangle of hind wing 
very long, and excessively narrowed transversely to the wing- 
axis; crossed by a number of simple, subparallel cross-veins; 
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either quadrangular in form (closed posteriorly by the thickened 
cross-vein de of Text-fig. 9), or open posteriorly; far removed from 
arculus. Snhfriangle broad, quadrangular, filled with a mesh- 
work of irregular cellules; probably narrowly open posteriorly. 
Mspl well-developed, slightly concave to M 4 . Rspl apparently 
fairly well-developed. Anal crossing not clearly indicated. Anal 
vein with at least seven, well-formed, convex, descending branches 
in hindwing, subparallel, separated by concave supplements. 

Type, u^schna Jiindersiensis Woodward. 

-ffiSCHNIDIOPSIS PLINDERSIENSIS (Woodwaid). 

uEschna jiinderswnsis Woodward, Geol. Mag., Rew Series, 
Dec. iii., Vol. i., No. viii., 1884, pp.337-339, Plate xi., fig.l. 

JEschnidium Jiindersie'nse Handlirsch, Die fossilen Insekten, 

p.667. 

l^otal length of specimen (hindwing) measured along the radius, 
22*5 mm. Greatest breadth (at level of origin of Ms), 12*6 mm. 
Probable total length of wing, about 40 mm. 

Description as given in this paper. 

Locality, —Flinders River Beds (Cretaceous), N. Queensland, 

Type in Coll. Queensland Geol. Survey, Brisbane, Q. 
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EXPLANATION OF PLATE8 XLIL-XLIII. 

Plate xlii. 

FigK.9-10.— ^E^sclmidiopHia flindersienfiis Woodward, hiiidwiiipf; photo¬ 
graphed by strong oblique, artificial light; (x'4). In Fig.O, the 
light IS directed from the left; in Fig. JO, from the right. 

Plate xliii. 

Fig. 11 .—^Efichnidlopiiw Jlhiderw'emifi (Woodward), hiiidwing ; { x 0). 
Camera lucida drawing to show full details of venation. 


Lettering for Plates and Text-fkhikes. 

A, analis; A1-A7, its descending branches; arc, arciilus; 0, costa; On, 
cubitus; Cui, Cu«, its branches; de, thickened cross-vein in triangle; J] </, 
struts supporting subtriangle; M, media; its brandies ; Ms, 

Zygopterid sector; Mspl, median supplement; N, nodus; Nc, nodal cross¬ 
vein; 0, oblique vein (incomplete); O', possible second oblique vein; K, 
radius; Rj, its main stem; Rs, radial sector; Rspl, radial supplement; 8c, 
Bubcosta; Scspl, .subcostal supplement; Sn, subnodus; at, subtriangle; f, 
triangle; .r, cross-vein tending to complete arculus posteriorly. 
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THE GEOLOGY AND PETTtOLOGY OF THE GREAT 
SERPENTINE BELT OF NEW SOUTH WALES. 

Part vi. Appendix. The Attunda District. 

By W. N. Benson, B.A., D.Sc., F.G.S., Professor of Geology, 
University of Otago, N.Z.; formerly Linnean Macleay 
Fellow of the Society in Geology. 

(One Text-figure.) 

In the main portion of this report (l, d), an account was given 
of the region extending from Warialda, the northern limit of the 
visible part of the Serpentine Belt, to the Namoi River. It was 
intended to survey in greater detail the complex region between 
the river and Moore Creek, thus joining on to the area already 
mapped in the Tamworth District south of Moore Creek, and 
with the survey of the Loomberah District to be considered in 
Part vii., of this series of papers, in order to complete the mapping 
of the Great Serpentine Belt, in greater or less detail, from 
Warialda to Nundle. The writer’s removal from Australia 
makes this now impossible. It seems advisable, therefore, to 
place on record the work already done, upon which was based 
the mapping of this area in the Plate accompanying Parts i. and 
vi.; and to indicate the modifications required, as shown by later 
information obtained by the writer, by Lieut, Aurousseau, B.Sc,, 
M.C., and by Mr. S. M. Tout, and by Mr. L. J. Jones. The 
present communication, therefoi'e, is a compilation of incomplete 
information gathered by several workers, and will serve chiefly 
to draw attention to the interesting nature of the material 
awaiting further research. The writer’s thanks are due to the 
generous permission given by the gentlemen named to make use 
of their work, and to the Government Geologist, Mr. J. E. Came, 
for permission to show, on the accompanying sketch-map, the 
boundaries of the limestones in the area between Attunga Creek 
and the Namoi River, which are copied from the surveys of Mr. 
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L. J. Jones, to be described in the forthcoming report upon the 
limestones of New South Wales by Mr. Carrie and Mr. Jones (2). 
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He must also thank Mr. D. A. Porter, who first directed him to 
the regions of contact-altered limestone. 
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The region exhibits a varied series of formations. From 
Willowtree Creek northwards, there extends intermittently the 
line of serpentine-intrusions. To the east of this are the crushed 
and altered rocks of the “Eastern Series,” which here belong, 
apparently, to the Lower Middle Devonian formation, in great 
measure. They consist of crushed and sheared, banded cherts, 
agglomerates, and volcanic breccias, with lenticular masses of 
limestone, probably of the Nemingha horizon; and, here and 
there, a mass of serpentine. This can be well seen along the 
Valley of Wiseman's Arm Creek. Between these and the Ser¬ 
pentine, however, is a long ridge of red jasper culminating in 
the peak Bungemullagalarno, south of Hall's Creek. North of 
this creek is a low gap leading to the Namoi Biver between the 
jasper ridge by the Serpentine line to the west, and the scarp of 
the New England plateau to the east, a scarp which is, in part, 
of tectonic origin. 

The serpentine varies greatly in width. It is scarcely more 
than a yard wide near Willowtree Creek, but is nearly a quarter 
of a mile wide by Hall's Creek. The larger masses of serpentine 
here dq not occur in the Serpentine Line, but strike north from 
near Ukolan through the above-mentioned gap to Mundowey, 
thus indicating a virgation of the tectonic lines. 

Returning to the south: near the head of Horsearm Creek, 
limestone occurs, and extends across into Willowtree Creek, 
where the outcrop reaches a width of nearly 400 yards, probably 
broken by faults. It dies out before reaching Attunga Creek, 
but appears again north of the creek (in Portion 151, Burdekin), 
where it is very tuffaceous, weathering to a cavernous rock. 
This suggests that this limestone belongs to the Nemingha 
horizon, which is supported by the abundance of igneous material, 
tuffs, breccias; dolerite, etc., immediately west and stratigraphi- 
cally above the limestone, which probably indicates the position 
of the Igneous Zone known to overlie the Nemingha limestone 
(l, 6*). Beyond Portion 151, the Nemingha limestone passes to 
the east of the Serpentine Line, and its extension has been traced 
up through Wiseman's Arm Creek to Crow Mountain. It does 
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not return to the west of the Serpentine Line until near Bingara. 

The granites are of the type of the Moonbi, hornblendic 
granite, with numerous basic inclusions(1, p.696). They invade 
the limestone on Horsearm Creek, truncate the Serpentine Lin(‘, 
and pass obliquely through the Eastern Series to Mt. Abundance, 
where the margin of the granite turns to the east. Especially 
interesting and varied examples of contact-metamorphism occur 
along the margin of the granite. At the head of Horsearm 
Creek, the claystones have been entirely recrystallised, with the 
formation of sillimanite (1, p.704). Nearby, the limestones 

are intensely altered, especially in Portion 226, Attunga, Here 
they have been largely replaced by brown garnet, and impreg¬ 
nated with orthoclase and albite; while copper-ores have been 
introduced. Many, beautiful, partially oxidised specimens may 
be obtained from the dump of a small prospecting pit near here. 
(See, for example, the specimens now in the Mining Museum, 
Sydney). At the head of Willowtree Creek, the copper 
minerals are sufficiently abundant, in the ccmtact-altered rock, 
to warrant exploitation. A brief account of the Attunga Copper 
Mine here has been given by Mr. Came (3). The petrological 
features of these contact-altered rocks have been described by the 
writer(1, 5, pp.713-714). 

Very interesting, too, are the contact-effects of the granite 
upon the rocks of the Igneous Zone overlying the limestone, in 
which are a number of types of altered tuif and breccia, which* 
have been already briefly described, and may be compared with 
similar rocks from the head of Seven Mile Creek, in the Tam- 
worth district, eight miles to the south (1, 6, pp. 710-711; and 1, c*, 
pp.607-608), In addition, a massive dolerite has been observed 
in which the augite has been replaced by strongly pleochroic 
hornblende, and secondary biotite has been developed (1, 6, p.668). 

West of the granite is a series of dykes of lamprophyre, 
usually pink in colour, with finely divided, ferromagnesian 
minerals. These are chiefly vosgesites, and occur, e,g,^ at Bunge- 
mullagalarno, and on Wiseman’s Arm Creek, and at Mundowey 
to the north. A typical minette was obtained on Willowtree 
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Creek (1, 6, pp.697-8; p.706, analysis); and a lamprophyre, the 
nature of which is not known to the writer, was found by Lieut. 
Aurousseau in Portion 159, Attunga (see below). 

West of the Igneous Zone, there extends, through the Parishes 
of Attunga and Burdekin, a monotonous series of banded cherts 
and claystones with interbedded tuffs, giving, as a rule, very 
unsatisfactory outci'ops. These belong to the Upper Middle 
Devonian Series, and contain masses of limestone. To the west, 
the Upper Devonian rocks follow, forming the plains of the Peel 
River. North of this, however, the central mass of Upper 
Middle Devonian rocks seems to be flanked, to the east as well 
as to the west, by Upper Devonian Mudstones; and, in Portions 
47 and 48, Parish of Halloran, evidence of the occurrence of 
an unfolded strip of Carboniferous rocks has been found by Mr. 
S. M. Tout, lying adjacent to the serpentine, repeating, in this 
manner, the features observed at Crow Mountain, and extending 
thence down to the Namoi River (1, d). 

The chief interest lies in the great masses of limestone, which 
occurs here in greater abundance than in any other part of the 
Great Serpentine Belt. Numerous separated masses lie within 
the broad area marked as limestone in the map given in Part i. 
(l, a). The resistance offered to erosion by the limestones is so 
much greater than that of the claystones in which they occur, 
that they generally rise into sharp hills, often thickly wooded 
with pines. Just as in the region south of Moore Creek, these 
masses of limestone prove to be isolated portions of folds, com¬ 
pressed and faulted, the whole indicating an extremely complex 
tectonic structure, though the intervening mass of claystone is 
so imperfectly exposed, that no complete solution of the struc¬ 
tural problem can be obtained. Thus, in the Parish of Attunga, 
the mass in Portions 158 and 74 has the structure of a laterally 
compressed dome or anticline, the axis of which pitches to the 
north-west at the northern end of the hill, and south-west at the 
southern end. It is faulted along the eastern side. The lime¬ 
stone here is very thick, probably at least four hundred feet, the 
lower two hundred feet or so being pure limestone, the remainder 
with siliceous and other impurities. The hill behind the Burde- 


50 
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kin Homestead, south of Attunga Creek, similarly is a strongly 
compressed fold, apparently a syncline, in which the limestone 
must be not less thick than the above. Faulted against this, on 
its north-western side, is a mass of claystone and limestone (60 
feet thick of pure limestone, above 70 feet thick of siliceous 
limestone dipping E.N.E. at 10"). The very irregular outline of 
the masses of limestone north of Attunga Creek, the mapping of 
which is due to Mr. L. J. Jones, suggests that a similar com¬ 
plexity of tectonic structure prevails here. This is confirmed 
by the extraordinarily disturbed character of the sediments on 
Yarrambully Creek. The following fossils have been obtained 
from the Attunga limestones by various collectors,* the deter¬ 
minations being due to Mr. W. S. Dun, for the most part(4, 5). 

Tryplasma^ sp.n, Actinocystis cornubovis, 

Cyathophyllum^ sp.n. Aulopo^'a sp. 

FhillipsasLrcea sp.n. Microplasma parallelum. 

Litophyllum Konincki. Litophyllum^ sp.n. 

Heliolites porosa. Syringopora auloporoides. 

Syringopora^ sp.n. Favosites gothlandica, 

Favosltes m%dtitahulata. Pentamerus cf, Knightii. 

ChonetesB-g. Atrypasp. 

Euomphalus sp. Crinoid ossicles. 

Unfortunately, the exact localities from which these fossils 
were derived are not known to the writer; the majority are not 
frequently found in Moore Creek limestone, to which must belong 
the bulk, if not all, the masses of limestone. The presence of 
Phillip)sastrma^ Tryplasma sp., and F. multitahulata suggests 
that the Loomberah limestone may also be represented. If this 
be so, we may have here an opportunity of checking the present 
tentative assumption that tlie Loomberah limestone is strati- 
graphically intermediate between the Moore Creek and Nemingha 
limestones, though nearer to the former. It should be noted 
that, in one place at least, namely on the top of the hill behind 
the Burdekin Homestead, the limestone of the Moore Creek 
horizon is brecciated, and set in a red matrix, in a manner pre¬ 
viously believed to be confined to the Nemingha limestone. For 

* W. Anderson, M, Aurousseau, J. Ganapbell, C. Cullen, R, Etheridge, 
D. Porter. 
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further details of the field-occurrence, chemical composition, etc., 
of these limestones, reference must be made to Messrs. Came tk 
Jones^ forthcoming work (2). 

In Portion 159, Attunga, the western of the two large masses 
of limestone (carefully surveyed by Lieut. Aurousseau), has a 
locally developed, strong contact-alteration. In the dusk of an 
evening, in 1910, the writer collected a number of specimens 
from here, but did not work out their field-relationships. These 
were subsequently described in detail, and, from the occurrence 
of cassiterite and scapolite in them, it was concluded that they 
lay near the end of a granitic apophysis with a pneumatolyt ic, 
metamorphosing effect. A few felspathic rocks, rich in cal cite, 
etc., suggested an endogenous alteration of such an intrusive 
mass(l, 6, pp.714-716). Lieut. Aurousseau, however, discovered 
a vein of lamprophyre invading the limestone, and he believes 
that it was the cause of the metamorphism. He gives the fol¬ 
lowing account of the change of the limestone in the few yards 
adjacent to the lamprophyre: —i., I’he dyke; ii., calcite-phlogo- 
phite rock; iii., dark limestone; iv., phlogophite rock; v.,melanite- 
wollastonite rock, with clinozoisite, vesuvianite, calcite, mica('?), 
and pyroxene; vi., vesuvianite-wollastonite rock with a little 
melanite; vii,, saccharoidal limestone. Evidently, the small 
collection, already described by the writer, is fairly typical of 
the whole occurrence. The nature of the intrusive rock is not 
known. There is here, accordingly, an interesting field for study 
in comparison with Bergeat^s descriptions of endogenous and 
exogenous contact-metamox'phism in Mexico(5). 

The only other feature of interest, in the Middle Devonian 
rocks observed by the writer, is a small mass of vesicular spilite, 
east of the railway near Somerton Road Station. 

The passage from the Middle to the Upper Devonian beds is 
not always marked, as was formeidy believed, by the develop¬ 
ment of an intervening mass of Baldwin Agglomerate. Indeed, 
the study of the southern part of the Taraworth district shows 
that pavssage from the dominantly cherty rocks of the Tamworth 
type, into the soft mudstones of the Barraba type, may take 
place considerably below the base of the Barraba system, marked 
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by Baldwin Agglomerates. (This will be discussed in more 
detail in Part vii.). There is no reason, therefore, for assuming, 
from the absence of Agglomerates, the presence of a fault sepa¬ 
rating the Middle and Upper Devonian beds at Attunga 

To the east of the limestone-occurrences in Piirish Cuerindi, 
the radiolariaii cherts give place to claystones and mudstones, 
which, as shown in the earlier map, are probably of Upper 
Devonian age; and these are followed by other mudstones and 
tuffaceous sandstones adjacent to the Serpentine, which are com¬ 
parable with the Burindi (Carboniferous) rocks by the Serpentine 
at Crow Mountain. Attention was first called to the fossils 
obtained from these beds by Mr. S. M. 'Pout, and their age was 
determined by Mr. W. S. Dun. Sph'i/era cf. striata^ var., and 
Aviculopecten sp., were recorded by him in Mr. Tout’s collection. 
No sedimentary formations more recent than these (excepting 
river-alluvium) have been observed in the area studied. 

The dominant physiographic feature in this region is the 
granite plateau, from which there is a sharp fall to the rocks of 
the Eastern Series, followed by a series of foothills steadily 
descending to the Peel River and Namoi plains. 'J'he isolated 
mass of Round Hill, west of Somerton Road, was not visited by 
the writer, but is probably Baldwin Agglomerate. 
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SOME NEW HETEROMERA, AND ONE HTIGMODERA, 
FROM TROPICAL AUSTRALIA. 

By H. J. Carter, B.A., F.E.S. 

(Ten text-figures). 

Platydema rupibase, n.sp. 

Oval, convex; head and prothorax black, elytra black with 
the basal area (except at the suture; red, antennse and underside 
piceous, legs red. 

Head coarsely and closely punctate, antennae extending to 
base of prothorax, the five penultimate joints transverse, last 
joint subspherical; eyes large, front unarmed in both sexes. 
Prothorax nearly straight in front, bisinuate behind, sides arcu- 
ately narrowed and rounded anteriorly, posterior angles acute, 
disc strongly subcontiuently punctate, with two well-marked 
foveae at base Scutelluni black, punctate. Elytra, striate-punc¬ 
tate, intervals convex, and themselves densely punctate; under¬ 
side closely pitted with large punctures. Dimensions : 3 x 1 *5 
inm. 

//a6. —Cooktown (King’s Plains) and Laura, Queensland (T. 
(i. Sloan e). 

Twenty-one specimens examined, taken by Mr. Sloane, July, 
1916. It is nearest to P. vlctoriense Blackb., but can be readily 
distinguished by the following comparison. 

P. rujibase. P> victoriesise. 

Elytra with basal mark red. Elytra with base and apex 

red. 

Prothorax coarsely, subcon- Prothorax finely, more djs- 
duently punctate, posterior an- tantly punctate, posterior aii- 
gles acute. gles rectangular. 

Eiytral intervals convex and Elytral intervals scarcely 
strongly punctate. raised, and very finely punctate. 
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The whole surface is less nitid and move strongly sculptured 
than inP. viotoriense. It is wider than, and easily distinguished 
from, P. tetraspilotum Hope. Type in Ooll. Carter. 

I append a Table of the Australian species of this cosmopolitan 
genus. 

Table of Platydema. 

1-7. Elytra iinioolorous. 

*2-4. Upper siirfaee nitici-black. 

3. Form widely oval and convex . Htriatum Montr.; kanale.mc, 

Perr.; or/hca Paso.; Blackb.; olmnnwi Hhiokh. 

4. Form narrow and depressed. chplanatum Champ. 

5. Upper surface opaque black. ( Typhohki) fidighieum Paso. 

6 . Upper surface piceous-brown. lativolh Mad. 

7. Upper surface metallic violet or l)luc. mefoKienm Cart. 

8-17. Elytra not unicolorous. 

9. Elytra black, with shoulder-spot and margins more or less 

luteous . limacdia Paso.; foasulattim Blackb, 

10 . Elytra black with basal parts rufous. n.sp. 

11 . Upper surface piceous-brown, prothorax and elytra with 

pale margins. abdomhmh Ceb. 

12 . Elytra red, with large, disoal, black macula. rkiormm Blackb. 

13- 17. Elytra more or less fasciated. 

14- 16. Form narrow and subparallel. 

15. Prothorax black (sometimes with narrow rod margins). 

. tetraspihfMm. Hope. 

Elytral intervals convex. Mack; taamanicum 

16. Prothorax red, with black discal markings, elytral intervals 

flat..... bicincfiim Champ, 

17. Fovea ovate, elytral fascite pale yellow. arien Pasc. 

Koie. — P. nonicum Motsch., has been omitted, as unknown to 
me; moreover, if the dimensions stated in the description are 
correct {3|x^l.) it is most probably not a Platydema. The 
width, as printed, is probably an error for 1|I. If this be so,4t 
is an evident synonym of Ceropria peregrhia Pasc. 

The species in which the $ has the head more or less horned 
are P. aries Pasc., P. limacella Pasc., F. striatimu Montr., and 
P.fuligineum Pasc., (in the last, it is only a slight tuberculous 
elevation). 
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Saragus subreticulatus, n.sp. 

Rabher elongate-ovate, whole surface opaque black, sometimes 
with a brownish indumentum, convex. 

limd: labrum prominent and ciliate, epistoina widely incurved 
at middle of apex, very finely punctate, with short, adpressed, 
brown hairs, forehead and canthi forming a strongly arched 
ridge, coarsely and closely punctate, separated from epistoma by 
a deep arcuate suture; antennae stout, four apical joints trans¬ 
verse. Prothorax arcuate-emarginate at apex, anterior angles 
prominent and sharply rounded, base with small medial emar- 
gination, rounded on discal portion, then sharply oblique to the 
posterior angles, these acute and produced; sides arcuately 
widened from apex to base; subexplanate margins not separated 
nor differentiated in sculpture from disc, these crenulate at base; 
without any distinct border (as seen from above); disc finely 
shagreened (under a strong lens seen to be longitudinally rugose); 
medial depression foveate, sometimes continuous (but narrowed) 
to apex but not to base, a short carina extending from base to 
medial depression. Scutdlum transversely triangular. Elytra 
subovate, the sides parallel to about half-way, and feebly crenu- 
late, humeri obtuse, each elytron with two strongly raised narrow 
and irregularly undulate carinse, these (in three examples) 
towards apical declivity throwing off lateral (subreticulate) 
ridges; apex itself rugose-punctate only; intervals irregularly 
foveate-punctate, the sutural row only forming a distinct series; 
suture not or very feebly raised. Underside finely longitudin¬ 
ally rugose, the sides of prosternurn with transverse ridges, 
epipleurse coarsely punctate, tibiae rugose, the anterior armed 
with a short, strong spur. Dimensions : 13 x mm. 

Hob, —King River, Northern Territory (W. McLennan). 

Four specimens, sent from the National Museum, Melbourne, 
show a clear distinction from their allies, S. kevicollis F., ( = >S'. 
retioulatas Haag), S. intrioatus Champ., S, luridus Haag, S. 
crenulatus Mach, and S. clathi^atus Mad., all of which have th7^ee 
elycral carinae, and the elytral border entire, besides many other 
differences. It is, perhaps, most like S. crenulatus Mad,, in 
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form, being less wide and oval than *S'. Icevicollis or S. intricatiis. 
Types in the National Museum, Melbourne. 

I\. G. Blair, in his very useful paper On the 
Fabrician types of TenehvionidcH in the Banks Collection” (Ann. 
Mag. Nat. Hist., 1914, p.486) has already pointed out that S. 
Icevicollis F., is probably S. reticidains Haag, and that the Tas¬ 
manian and southern insect commonly so called should be known 
as aS. costatiis bol. 

Onosterrhus ooldknsis, n.sp. 

Elongate-ovate, very convex, black, pronotum and underside 
nitid, head and elytra dull black: antennae, oral organs, and tarsi 
reddish, the apical joints of the first distinctly red. 

Head: epistoma straight in front, sinuate at junction with 

can thus, with two elongate depres¬ 
sions within apical border; canthus 
widely I’ounded and horizontal; 
surface without perceptible punc¬ 
tures, last joint of maxillaiy palpi 
subtriangular (or narrowly securi¬ 
form), antennse with joint 3 as long 
as 4-5 combined, 4-7 obconic, 8-10 
widely ovate, 11 ovate and longer 
than 10. Frothorax 7 x 10 mm. 
(length measured in middle), widest 
behind middle, base half as wide 
again as the apex, arcuate-emargin- 
ate at apex, anterior angles very 
acute, produced obliquely outwards 
and raised in front of eyes, sides 
Text-%.1. rounded, slightly narrowed behind, 

Onostej'rhm ooldmain, n.sp. more strongly so anteriorly, base' 
truncate in middle, oblique near sides, posterior angles sharp 
and obliquely produced outwards and downwards, extreme 
margin convex, thick, widened at posterior angles and narrowed 
to meet the narrower apical border, basal margin narrowly 
raised; disc impunctate, convex, widely depressed at margins 
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within extreme border. Scuiellnm very transverse and impunc 
tate. Elytra of same width as prothorax at base, and more than 
twice as long, ovate and convex, shoulders widely obtuse, epi- 
pleural fold just visible from above, lateral border very narrow, 
without interior sulcus or evident row of lateral punctures, disc 
impunctate, surface slightly uneven, with a faint suggestion of 
longitudinal depressions and convexities; epipleurse smooth, 
basal segments of abdomen lightly striolate, apical segments 
minutelypunctate, sides of submentum with a wide, blunt tooth. 
Tibia? without tomentum. EirfietisionB: 24x12 mm. 

llah. —Ooldea, South Australia. 

A single specimen, probably $, sent from the South Australian 
Museum, is nearest to 0. siepheni Cart., and 0. Iceta JBlackb., in 
my Table (Ann. Queensland Mus., 1911, p.7). From the former, 
it is separated by its non-parallel elytra, and from both by its 
strongly acute anterior angles of prothorax (“ vix acutis ” in 0. 
IcGta), It is the largest of the “ elongate-ovate ” group. Type in 
the South Australian Museum. 

Note. —Apparently South Australia is the zoo-centre of this 
and allied genera, which belong to a typically ancient Australian 
fauna. There is another single specimen of an O^iosterrhus sent 
with the above, from the same locality; but I hesitate to describe 
it as new, without an opportunity of comparing it with JBlack- 
burn’s three species, 0. Icetus, 0. lugubris, and 0. htconspicims. 

Nyctozoilus parvus, n.sp. 

Ovate, opaque brownish-black above, subnitid reddish-brown 
beneath, coxae red; underside clothed with short, thinly scattered 
pale red hairs, tarsi with thick golden tomentum beneatli 

Head and pronotum densely and evenly punctate, labrum 
einarginate, epistoma truncate in front, then rather abruptly 
slanting back, the canthus oblique and earlike, extending half¬ 
way across the eyes, forehead with medial depression and sepa¬ 
rated from epistoma by a curved line; antenna? not extending to 
base of prothorax, joint 3 very elongate, 4-7 elongate-ovate, 8-10 
transverse, 11 as wide as 10, and half as long again. Prothorax 
3x4 mm., very little wider at base than at apex, arcuate-emar- 
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ginate at apex, anterior angles acute, sides very feebly widened 
to beyond half-way, then slightly sinuous before the sublobate 
(produced but blunted) hind angles, base feebly bisinuate, sides 
with narrow raised border, concave within border, but without 
any differentiation from disc in sculpture, medial line faintly 
impressed. Scutellnm widely transverse and punctate. Elytra 
of same width as prothorax at base, widest behind middle, each 
elytron with four shining black crenulate costie (the suture 
also slightly raised), the first joining the third near apex, the 



second much shorter, joining the 
first before the apical declivity, the 
fourth more irregular and discon- 



Text-f3g.2. 


Text-fig. 8. 


Xyctozoilu,^ parriit<j ii.sp. 


N. Dt^nidi Haag. 


nected; intervals uneven, with a subobsolete indication of ver- 
miculation, and (under a lens) seem to be densely punctate. 
Underside finely punctate. Emicaalons: 111 x mm. 

Townsville, Queensland (Kjner Fischer; from National 
Museum, Melbourne), 


A single specimen sent, is an ally of A. Damieli Haag, from 
which it differs in its narrower, more straightened prothorax, 
with its more acute anterior and sublobate posterior angles 
(acute in 0. Dcmieli), The sculpture of the whole upper surface 
is finer, and the body less widened behind, than in my specimen 
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of 0. Dmmeli Haag, from Rockhampton. Type in the National 
Museum, Melbourne. 

Mbneiustes pottosus, n.sp. 

Elongate-ovate, polished nitid black; antennae, palpi, and tarsi 
dark red. 

Head finely but distinctly punctate, with a smooth transverse 
space behind eyes, epistomal suture semicircular, antennas stout, 
extending to about half the length of prothorax. Frothorax 
4*5 X 5 mm., widest at base, arcuate-emarginate at apex, strongly 
bisinuate at base, anterior angles advanced and acute, posterior 
angles forming an acute tooth obliquely produced backward, 
sides rather widely x’ounded in front of and a little sinuate 
behind the middle, lateral border raised, narrowly sulcate within, 
near each posterior angle a large, deep, pear-shaped fovea, and a 
shallow oval fovea at middle of base; disc (under lens) seen to 
be finely punctate; an impi'essed medial line faintly traceable. 
Seutellum triangular. Elytra wider than prothorax at base, 
and twice and two-thirds its length, shoulders rather square, 
subsulcate-puncfcate, with nine rows (besides a short scutellary 
row) of large subrectangular punctures, increasing in size later¬ 
ally, decreasing towards base and apex, the two striae nearest 
suture strongly, others less strongly sulcate, intervals moderately 
convex, and very minutely punctate; sternum lightly transversely 
striolate, abdomen longitudinally so, the last segment finely 
pub'ctate. Front tibiae of male slightly flattened and widened 
above middle, enlarged, curved and twisted inwards at apex, 
mid- and post-tibije curved. In female, tibise nearly straight. 
Dimeiunions : 15-19 x 6-7 mm. 

—Atherton and Cairns, Queensland (A. M. Lea). 

This is the species mentioned in my revision of the Tenebrio- 
niiue (These Proceedings, 1914, p.54); which, on further examin¬ 
ation, is, I am sure, quite distinct from Jf. latieollis Pasc. In 
my Table (/.c.), it should be placed amongst the second group, 

polished ebony-black”; and may be readily distinguished from 
the two species {M. latior and M. proximns)^ with unarmed hind 
tibise in male, by the unusual size and form of the seriate punc- 
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tures of the elytra. The strongly dentate hind angles of pro¬ 
thorax, and the large, deep, foveje within, are also characteristic 
of this species. Five specimens under examination, two male, 
three female Mr. Lea took many specimens on his Queensland 
expedition. Types in Coll. Carter. 

Platyphanes similis, n.sp. 

Elongate-ovate, brilliant metallic and varicoloured above, head 
and pronotum greenish-purple, the latter colour prevalent 
towards sides; elytra green with a purple tinge, becoming brassy 
or purple towards sides: underside and appendages nitid black, 
penultimate segments of abdomen wdth narrow red margin. 

Head: labrum prominent, epistoma truncate in front, canthus 
rounded and slightly raised, e\’es separated by a space less than 
the transverse diameter of one eye, closely punctate, antennae 
not extending to base of prothorax, joint 3 slightly longer than 
4, 8-10 widened and flattened, 11 ovate. Frothorax 5 x 8 mm., 
arcuate-emarginate at apex, anterior angles strongly advanced 
and subacute, sides evenly rounded, wider at base than at apex, 
po.sterior angles rectangular, base sinuate, lateral bordeis rather 
strongly reflexed and channelled within, apical border narrowly 
raised but vanishing at middle, disc closely, unevenly punctate, 
with two basal depressions, and a faint medial depression near- 
base. Scutelhim triangular, convex, and clearly punctate. 
Elytra convex, slightly wider than prothorax at base, parallel 
for the greater part; striate-punctate, strise irregular, with about 
fourteen rows of large punctures, varying in size, and obolescent 
towards apex, besides a short scutellary ro-w; the first ten rows 
and the external row regular, between these the punctures are 
close, irregular, or scarcely seriate; intervals convex, Isevigate 
and narrow’, except the fourth, this wide and subcostate. Epi- 
pleurse with scattered punctures, prosternuin carinate, produced 
in front and coarsely punctate, fllrst segment of abdomen strongly 
rugose-punctate, apical segments finely and closely punctate. 
Dimensions: 23 x 11 mm. 

Hah .—Dalby (Mrs. Hobler), and Endeavour River, Queens¬ 
land. Coll. French, in Kationai Museum, Melbourne. 
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Two specimens examined, both $, I think, belong to a species 
singularly like P. dial cop tf-r aides Cart., in form, size, and colour. 
It may be readily distinguished from it, however, by the follow¬ 
ing differences, inter alia. Anterior angles of prothorax more 
acute (though slightly blunted at tips), and more strongly pro¬ 
duced; disc of prothorax and epipleurse of elytra more strongly 
punctured; the elytral sculpture entirely different, as follows :— 

P. dial copter aides. — With ten rows of small punctures, in¬ 
tervals wide and flat. 

F. About fourteen rows of large punctures, including 

a sublateral irregular system; intervals narrow and convex, with 
one wider subcostate interval. 

Type in Coll. Carter: cotype in National Museum, Melbourne. 

Ectyghb bicolor, n.sp. 

Head, prothorax, and underside dull black, elytra bright 
metallic blue-green, antenna? and legs piceous, the basal joints of 
tlie former, and the tarsi reddish, the whole upper surface (in¬ 
cluding antennae and legs) clothed with long, erect, black hairs. 

Head and prothorax densely rugose-punctate, the ridges ar¬ 
ranged in a longitudinal direction, 
eyes transverse, basal joints of antennae 
obconic, apical joints moniliform'and 
larger. Prothorax moderately convex, 
arcuate at apex, anterior angles obtuse, 
sides evenly rounded, base with acute 
teeth in the middle of the posterior 
emarginatioii (as in E. sculpturata 
Bates), disc without any trace of 
medial line. Scutellum small, trian¬ 
gular. Elytra ovate, base truncate, 
shoulders sharply obtuse, coarsely 
crenate striate-punctate, the seriate 
punctures large and close, intervals 
convex and setose-punctate, underside 
setose-punctate. Dimensions : x 

2:|mm. 



Text-iig.4. 
Ecfyche hicolor, n.sp. 
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Hah, —King River, Northern Territory (W. McLennan). 

Two specimens, sex doubtful, sent from the National Museum. 
Melbourne, differ from E. cceruha Champ., in the following, 
i^Lter multa alia. Size smaller, prothorax black, the sculpture 
closer and rugose, basal teeth more acute, elytra of that elusive 
colour peacock-blue-green, which is blue or green according to 
the point of view {E. cce't'tdea is purple-blue), the sculpture 
throughout coarser, elytral intervals more convex. Of tlie genus 
Eciych% six species have been described, of which T think I 
possess five. These are all black except E. oatriilm Champ., of 
which I have cotypes from the author. Type in the National 
Museum, Melbourne. 

D^deosis interrupta, n.sp. 

Elongate-ovate, dark bronze, nitid, strongly pilose, antennae 
piceous with apical joints opaque. 

Head irregularly punctate, a few large punctures on epistoma 
and f(n*ehead, epistomal suture wide and deep, antennae extend¬ 
ing to base of prothorax, 3rd joint as long as 4-5 combined, 8-10 
strongly widened, 11 ovoid, once and one-half as long as 10. 
Prothorax rather convex, apex semicircularly emarginate, base 
truncate, wider than apex, anterior angles prominent, slightly 
rounded, posterior obtusely angulate, sides evenly and widely 
rounded, widest at middle, disc with very coarse punctures, 
sparsely and irregularly placed, each bearing a long, upright, 
dark hair. Scutellum subtrianguiar, rounded behind, punctate. 
Elytra slightly wider than prothorax at base, shoulders rather 
squarely rounded, sides subparallel, substriate-punctate, the 
stride irregularly interrupted by smooth, transverse cancellation, 
tow^ards the sides becoming series of elongate fovese of irregular 
length, the punctures in striae large, intervals themselves with 
large setiferous punctures, each bearing an upright hair. Pore- 
and mid-tibiae slightly curved: underside with a few scattered 
setae, apical segment of abdomen coarsely punctate. JDimeneions: 
10x4 mm. 

Hab.—rOoUvn^ Queensland. 

A specimen given to me by Mr. A. M. Lea, some time ago, 
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differs from all described species in the combination of strongly 
pilose body, robust form, coarse and irregular punctures of pro- 
notum, and an elytra! sculpture sui generis. In my Table of 
the genus (Trans. Boy. Soc. S. Aust., 1914, p.388), it should 
follow Z). hirsuta Cart. Type in Coll. Carter. 

Omolipus cceruleus, n.sp. 

Oval, convex, upper surface and abdomen nitid blue; pro- 
sternum, legs, and tarsi black, antennfe with basal joints blue, 
apical joints opaque black. (Pro not urn sometimes purplish). 

Head finely and densely punctate, epistomal area depressed, 
rounded in front, limited behind by 
arcuate suture, antennae with joints 
strongly widened to apex, the last four 
joints wider than the rest, eleventh 
elongate-ovate. Prothoy'ux 2 x 2Jmm., 
very convex, base and apex subtrun¬ 
cate, widest in front of middle, sides 
rather straightly narrowed behind, 
anterior angles depressed and rounded, 
posterior angles obtuse; basal margin 
raised, lateral margins n*ot evident 
from above, disc very finely and closely 
punctate without medial line. Scu- 
tellum very small and transverse. 

Elvira oval, convex, of same width as 

' XCAU'ilg.t/. 

prothorax at base, and twice as long, Oniolipyt^ cfjrndeus, n.sp. 
striate-punctate, the striae clearly de¬ 
fined throughout, the punctures therein round and fairly regular, 
those in sutural region less evident than in the exterior stria?, 
intervals (especially near suture) convex and microscopically 
punctate. Prosternal intercoxal process small, not produced, 
abdomen very finely and closely punctate. Dimensions : 7-8 x 
2J-3 mm. 

ZTai.—King River, Northern Territory (W. McLennan). 

Three specimens (one, I think, sent from the National 
Museum, Melbourne, labelled as above. The species is clearly 
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distinct from all described species, in the combination of short 
mesosternum, blue surface, and clearly striate elytra. In niy 
Table {These Proceedings, 1915, p.535) it should stand next to 
0. himetallicus Cart. Types in National Museum, Melbourne. 

Tarpbla Doddi, n.sp. 

Elongate, subnavicular, convex, brilliant violet-purple above, 
nicid black beneath, antennse and tarsi red, legs reddish 

Head rather square, epistoma truncate, eyes large, reniform, 

impinged on by canthus, and 
separated by a space less than 
half the diameter of one eye; 
forehead closely and coarsely 
punctate, antennae extending 
considerably behind the base of 
pro thorax, joints 3-5 subcylin- 
dric, gradually diminishing in 
length, 6-10 elongate-obconic, 
11 oblong* ovate. FrotJwrax 

(3J X 4 mm.), widest at base, 
sides nearly straight, gently 
narrowing to apex, anterior 
angles sharply acute and pro¬ 
duced forward and downward; 
base truncate; posterior angles, 
seen from above, subrectangu- 
lar, sides dedexed without lateral border, basal border raised, 
surface rather strongly, irregularly, not closely punctate, medial 
line clearly marked on basal two-thirds at the bottom of a 3 vide 
depression. Scnteflum curvilinear-triangular, punctate. Elytra 
slightly wider than the prothorax at base, and nearly thrice as 
long, strongly convex with steep apical declivity, and acute 
depressed apex; striate-punctate, wdth nine rows of large, irre¬ 
gular, rectangular or square, foveate punctures, crenulating the 
sides of the costate intervals, these punctures obsolete on the 
apical declivity and subobsolete in the first, or sutural row’'; a 
short, extra-scutellary row' of smaller foveae; intervals smooth; 
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towards apex the third, fifth, and seventh intervals forming 
prominent ridges, the third and seventh joining close to apex, 
Prosternum punctate, its process declivous, mesosternum widely 
excavate, abdomen smooth, or only microscopically punctate on 
last segment; tibiae unarmed at apex. Dimensions : 14x6 mm. 

Ilab .—ISTorth Queensland ('? Kuranda; H. Dodd). 

A single female specimen, with prominent ovipositor, received 
some time ago from Mr. Dodd, of Kuranda, without special 
locality-label. The only other species of this genus described 
from Australia is T. catemdata Allard, from which the above 
may be easily distinguished by noting the following details in 
the description of Allard^s species. Size 7x3 mm. Colour 
reddish-brown or bronzy; prothorax strongly bisinuate at base, 
posterior angles directed backward, and acute. Elytra with 
thirteen furrows. Type in Coll. Carter. 

Catophebus, n.g. 

Apterous; ovate; head vertical, labrum prominent, showing 
membranous hinge; mandibles singly pointed at apex, epistoma 
convex, squarely rounded, limited behind by a well-marked 
suture; eyes horizontal, wide, nearly enclosed by prothorax* and 
impinged on by the obliquely-raised canthus, last joint of max¬ 
illary palpi securiform; antennse long, slender, apical joints not 
enlarged nor flattened, joint 1 large, swollen at apex, 2 bead¬ 
like, the other joints obconic. Prothorax bulbous, largely 
enclosing head, sides continuous with episterna (upper and lower 
surface subcontinuous). Elytra very convex and ovate, nearly 
twice as wide, and more than thrice as long as prothorax, seriate- 
punctate. Prosternum narrowly declivous, mesosternum widely 
excavate, posterior intercoxal process widely arcuate, front coxse 
round, mid coxse with trochantins, hind coxae wddely separated. 
Legs long, femora swollen, pro- and mid-tibiae slightly curved, 
tibial spurs small; apex of tibiae and tarsi clothed with fine short 
hairs, first joint of hind-tarsi longer than claw-joint 

An aberrant genus, unlike any Australian Tenebrionid known 
to me. The form, curiously humped, with head quite invisible 
from above, except for the tips of the canthi, suggest some of 
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the Amycterid weevils It may be tentatively placed in the 
tribe Me twanthin% as defined by Leconte and Horne. 

Catopherus corpulentus, n.sp. 

Stoutly ovate; liead, thorax, abdomen, and legs polished ebony- 
black, elytra metallic green with a purple tinge, suture of elytra 
green. 

Read closely and strongly punctate, antennae with joint 3 
cyiindric, as long as 4-5 combined, 4-8 successively increasing in 

thickness and length, 9-11 
thinner, the apical joint taper¬ 
ing. Profhcn'ax 3^ x 5 mm , 
truncate at apex and base, an¬ 
terior angles obsolete, widest 
in front of middle, sides nearly 
straight behind, widely round¬ 
ed towards apex; posterior 
angles subrectangular but de¬ 
pressed, disc smooth wdth 
small medial dent at apex and 
base, and (under a strong 
lens) showing minute shallow 
punctures; basal border nar¬ 
rowly raised. Elytra of same 
Caiopheriu^ corptdentm, n.sp. width as prothorax at base, 

soon widening—shoulders ob¬ 
solete — widest behind middle: seriate-punctate, with nine rows 
of large punctures, forming crenulations on the raised, but not 
costate intervals; these smooth and impunctate. Epipleurse nar¬ 
row and smooth; apical segment of abdomen minutely punctate, 
other segments polished. Dimensions : 16| x 8 mm. 

ffab. —Yorkshire Downs, North Queensland. 

A single specimen, probably female, was sent me some years 
ago by Mr. C. French, but I have hesitated to describe it through 
the uncertainty of its position. The vertical head, vertically 
rounded prothorax, with the pronotum embracing and subcon- 
tinuous with the episterna, long and slender antennae, and long 
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legs form a combination of characteristics at variance with anj 
described genus of Australian Tenebrionidfe. Type in Coll. 
Carter. 

Amarygmus sulcatus, n.sp. 

Ovate, subnitid black: oral organs, antennfe, legs, and tarsi 
red, the last clothed with pale red tomentum. 

Head finely and densely punctate, eyes moderately close, space 
between them about half the length of the first antennal joint, 
antennse long and thin, exterior joints slightly enlarged, joint 1 
stout, as long as 3, 4-10 subequal in length but successively 
thicker. Prothorax convex, very transverse, base twice as wide 
as apex, both subtruncate, sides arcuately widened from apex to 
base, anterior angles depressed and obtuse, posterior widely 
obtuse, disc minutely punctate, medial line faint. Scuiellum 
arcuate-triangular. Elytra of same width as prothorax at base, 
and more than thrice as long, punctate-sulcate, the punctures 
large, evenly placed, and impinging on the strongly convex sides 
of the intervals, the first two intervals wider and flatter than 
the rest, but with them continuous to and strongly carinate on 
atiex, intervals microscopically and closely punctate; prosternuin 
smooth, abdomen rather strongly longitudinally striolate, tibia*, 
especially the post-tibije, curved. Dimensions: 9-10 x 5 mm. 

—Melville Island (W. D. Dodd). 

Nine specimens, sent from the South Australian Museum, 
differ from all described Australian species in the deep sulci, and 
strongly raised elytral intervals. It is nearest to A. siriatns 
Mad., from which it obviously differs in the larger seriate punc¬ 
tures, deeper sulci, and less nitid surface. T 3 'pes in the South 
Australian Museum. 

Tanychilus opacus, n.sp. 

Elongate, navicular, opaque black above, nitid black beneath, 
anteniise and tarsi piceous. 

Head and prothorax densely, subconfluently punctate, labrum 
strongly produced, eyes large, prominent, coarsely faceted, 
separated by a space less than the diameter of one; can thus with 
a carinate ridge, antennae long, joint 3 cylindric, longer than 4, 



716 


HETKROMEKAj (fee., FROM TROPICAL AUSTRALIA, 


4-10 sub-subulate, apical joint elongate-ovate. Prothorax slightly 
narrower than head at apex, feebly widened to the middle, then 
subparallel to base; (in the male specimen, nearly cylindric), 
truncate at apex and base, a wide medial depression (varying in 
depth and extent in the three specimens), posterior angles rect¬ 
angular. Sciitellum oval. Elytra considerably wider than pro¬ 
thorax at base, tapering to the apex; (in female specimens, slightly 
widened behind middle), striate-punctate, the punctures in striae 


square, close and separated by cancellate ridges, more obvious 

towards sides: intervals finely cos¬ 
tate and longitudinally rugulose. 
Underside coarsely aud rather dis¬ 
tantly punctate, the punctures finer 
j and denser towards the apex of ab¬ 
domen, legs long and longitudinally 
rugulose. Dimensions: 9-10 x 2|-3 
im. 

Hab ,—King River, Northern 
Territory (W. McLennan). 

Three specimens (one $) of a 
puzzling species to place, have been 
sent from the National Museum, 
Melbourne. I cannot, however, find 
any character beyond the more 
elongate, subcylindric pro thorax to 
separate it from TanychUus^ with which it corresponds in other 
respects, notably in the head and carinate canthus-ridges, the 
long antennse and legs, basal Joint of posterior tarsi as long as 
the rest combined. Its small size, opaque colour, and distinct 
elytral sculpture easily distinguish it from other described 
species. The outline figure given is that of a $, as being better 
set for drawing. Types in the National Museum, Melbourne. 



Text-fig. 8. 

Tanychilus opaciis, n.sp. 


Strongylium lonyicrurum^ nov.nom, lonyipes Carter, nom. 
pneocc. —Mr. K. G. Blair has been good enough to inform me 
that the name lonyipes^ which I used in describing a Queens¬ 
land species (These Proceedings, 1915, xl., PI. 3, p.525), has been 
already twice used, once by Hope (Zool. Misc., i., 1831, p.^i), a 
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paper omitted from the Catalogues; secondly by Gebien (Notes 
Leyd. Mus, xxxvi., p.79). The latter was not then included 
in the Junk Catalogue (1911), edited by Gebien. I therefore 
propose the name 8. longicrm'tim for my species. 

The following synonymy may be noted : — 

(1) Hyocis Bakeioelli Pasc. = //. cancellata Lea 

(2) Saragiis sphceroides Cart. = S, strigi\}entris F^ea. 

(3) Platydeina striatum Montr. = P. kanalense Perr. - P. oritica 
Pasc. = P. (Jhampioni Blackb. = P. ohscurum Blackb. 

(4) Platydema limcLcella — P. fossulatum Blackb. 

(5) (\)Onosterrkiis major Blackb. = O. heroina Blackb. 

(6) Prophanes acuUatus Westw. = Westtvoodi 

With regard to Nos.(l) and (2), I have examined Mr. Leas 
types. Hyocis cancellata cannot, I think, be considered more 
than a variety of H. Bakeioelli Pasc. No.(2) is certain by com¬ 
parison of types. 

(3) Bates pointed out the synonymy of F, striatum Montr, 
and P. oi'liica Pasc. That P. Championi Blackb., is the same 
species, is my own conviction deduced from the descriptions, and 
from Queensland specimens in my collection. 

(4) I had also similarly marked down the identity of Black¬ 
burn's P, fossulatum with P. limacella Pasc., when Mr. Blair 
wrote to me that “a comparison of the types makes the identity 
certain.” 

(5) I have placed a query before the synonymy of Onosfe I'hns 
major Blackb., with that of 0. heroina Blackb., sinct* I have 
only one specimen that exactly corresponds to the description of 
the latter. Five other specimens, evidently 0. major (from 
Yalgoo, Kalgoorlie, Shark’s Bay, and Cue) show variations that 
are intermediate forms. It is unnecessary, to my mind, to 
separate them. 

(6) I have already noted in my ‘‘Ptevision of the GyphaleiuEe” 
(These Proceedings, 1913, p.63) the strong presumption that 
Moerodes Westwoodi'b/LsiC]., was ProphanesacuUatus Westw. The 
type of the latter appears to have been lost. I believe now this 
synonymy to be correct, consequently the generic nsm^Mocrudes 
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must disappear, since the same insect has been used as the type 
of Prophanp.s, The fine distinctions drawn between these genera 
seem to render it unnecessary to suggest a new generic term for 
the more widely ovate and coarsely punctured species P. dncalis 
Cart., and P. masfersi Mad. 

The genus Frophaiies ^i\\ thus contain the following species — 
P. acnJeatiis Bates = {M(erodes) Westivooui Mad.; P. hrevisphtosvs 
Cart.: P. Brotoyii Cart.: P. dncaLis Cart.; P. Kert^haivi Cart., 
{M (erodes)', P. .iLfasiers-t Paso ~ P. chahjheipenni'S Mad. 



StIGMODERA UOSTllAl.IS, n.sp. 

Rather widely oval; head, prothorax, abdomen, and append¬ 
ages coppery-bronze; elytra orange with blue markings as fol¬ 
lows: base and suture widely, large subrectangular apical patch 
and fascia?; the first postbasal, joining the basal blue margin on 
shoulders, and bifurcating at sides; tfie second postmedian, 
irregular in outline and extending to the sides. 

Head unusually elongate, labrum emarginate, epist<»ma with 
triangular excision, forehead channelled, 
strongly punctate. Prothomx convex, trun¬ 
cate at apex, rather strongly trisinuate at 
base, sides widely rounded, widest at middle, 
posterior angles obtuse, closely punctate, the 
punctures finer in the middle, coarse towards 
sides. St'utellum cordate, 
concave, channelled me¬ 
dially, smooth. Elyt7'a 
with humeral anglesharp- 
ly rectangular, sides 
slightly enlarged behind 
middle, each apex ob¬ 
liquely truncate, latero- 
apical sides clearly ser- 
\rated; striate-punctate, 
intervals everywhere con¬ 
vex, becoming carinate at 
sides and apex, and themselves coarsely punctate: prosternum 



Text-fig. 9. Text-fig. 10. 

Stigmochra rastm/is, n.sp. 
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horizontally strigose, its flanks and the whole meso- and meta- 
sternum coarsely punctate; abdomen finely and closely punctate, 
and rather thickly clothed with short whitish hair. Dimen¬ 
sions : 14x10^ mm. 

Hah.^ Queensland, 

A single specimen ($) was generously given to me by Mr. J. 
C. Goudie, who tells me that he received it from Mr. C. French. 
It bears a label “Q. 1902.’’ It is remarkable for its prolonged 
beak (Text-flgs.9-10). The length of the head thus prolonged is 
almost exactly the same as that of the pro thorax, viz., mm. 
This character, combined with its robust form, and the truncate 
apices of the elytra, make it easy to identify. The elytra! 
pattern is somewhat as in S, cupreojlava Saund. Type in Coll. 
Carter. 
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Introduction. 

In 1916, Mr. John Mitchell, late Principal of the Newcastle 
Technical College, very kindly sent me the fossil insects in his 
collection, for study. The collection consisted of thirty-six speci¬ 
mens, of which twenty-five were from the Wianamatta Shale 
deposits of Narellan and Glenlee, ten from the Upper Coal- 
Measures of the Newcastle District, and a single specimen from 
Silurian strata. This last, as might be expected, proved, on 
examination, not to belong to the Insecta. In forwarding these 
specimens, Mr. Mitchell also told me that the most perfect speci¬ 
men of all, from the Coal-Measures, was not included in the 
collection, as it had been stolen during an exhibition of the 
specimens at Newcastle. 

Several of the specimens forwarded do not belong to the 
Insecta, while there are a number that are too fragmentary to 
enable me to place them at all definitely. When all these, have 
been eliminated, there remain twelve specimens which I con¬ 
sidered it worth while to name, figure, and study in detail. Of 
these, eight are from the Wianamatta Shale, and four from the 
Coal-Measures. The other specimens are dealt with more briefly, 
under the headings of Insects Incertse Sedis, for their respective 
geological horizons. The numbers, by which the specimens are 
alluded to, are those affixed to the actual specimens by Mr. 
Mitchell. The specimens carry no other labels, unless such are 
specially mentioned. To each specimen which I have made the 
type of a new species, I have affixed a label in my own hand¬ 
writing, indicating that fact. 
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I should like here to express my grateful thanks to Mr. 
Mitchell for his kindness in allowing me to study these valuable 
fossils. As I hope to show in this paper, the conclusions to be 
drawn from even this small collection, particularly with regard 
to the Permian fossils, are far-reaching, and of great importance 
in the study of the Phylogeny of the Insecta. I desire also to 
thank him for supplying me with interesting data as to the age 
and position of the fossils. The details given in this paper, as 
to the exact horizons of the various Insect-bearing Beds, are 
compiled from very complete and detailed information contained 
in a series of letters sent to me by Mr. Mitchell on this subject. 
As regards the age of the Upper Goal-Measures and of the 
Wianamatta Shale beds, I have to thank both Mr. Mitchell and 
Mr. A. B. Walkom, B.Sc., Assistant Lecturer in Geology in the 
University of Queensland, for their valuable help in deciding 
these questions for the purposes of this paper. 

The geological evidence has been given at some length, because 
the character of the Permian fossils here described is such that 
the age assigned to them might well be questioned by geologists 
in the Northern Hemisphere, if the evidence admitted of any 
doubt on the matter. I believe I am right in stating that no 
remains of umiouhted Hcdometcdxdous Insects are, so far, known 
from any Podceozoic strata. As the Mecoptera appear to have 
been well represented in the Newcastle Coal-Measures, by forms 
differing little from those still living in Australia, the import¬ 
ance of this discovery will be at once recognised. Further, as 
the subdivision of the extensive Order Hemiptera into its two 
Suborders, Heteiroptera and Homoptera, is generally supposed 
not to have taken place before Triassic times, the occurrence of 
an almost perfect tegmen of a definite Cercopid type in these 
Coal-Measures is of very great interest. 

The fossils from the Wianamatta Shale are mostly similar to 
forms already described from the St Peter’s beds, near Sydney. 
The single specimen from the later horizon at Narellan belonged 
to a genus so far confined to Ipswich, where it is abundant. 
Thus there is a basis for the suggestion that further work at this 
particular horizon of the Wianamatta Shale beds might result 
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in the establishment of a correlation between it and the Insect- 
Bed at Ipswich. It is, in any case, important to have both the 
Wianamatta and Ipswich Beds definitely fixed as Upper Tri- 
assic, a conclusion which Mr. Walkom’s recent researches seem 
to make fully justified. 

Section A. The Permian Insects. 

The ten specimens from the Newcastle Coal-Measures are 
numbered 23 to 32 inclusive. Of these, Nos.23 and 32 were 
taken from just above the Dirty Seam at Newcastle, at a place 
near the Soldiers’ Baths, about two feet above high water-mark. 
Nos.24 to 31 inclusive come from the Belmont Fossil Beds, about 
two miles on the Newcastle side of Belmont, a village on the 
northern shore of Lake Macquarie, some three miles from the 
Pacific Ocean. 

Both the Newcastle and the Belmont specimens come from 
well within the Upper Coal-Measures. In Text-fig. 1, I offer a 
section taken through the upper two thirds of these measures, 
from the shores of Lake Macquarie up to Newcastle. This 
section is simplified and abbreviated from Section No. 12, pub¬ 
lished by Professor David in his well-known work on the Geology 
of the Newcastle and Greta Coal-Measures (Mem. GeoL Survey, 
New South Wales, GeoL No. 4). It gives the succession of strata 
from the top of the Coal-Measures (Wallarah Coal Seam) to a 
vertical depth of about 850 feet (top of the Dirty Seam). Below 
this, there lies a thickness of another 400 feet, not shown in the 
figure, including the Borehole and Waratah Coal-Seams. 

Mr. Mitchell has kindly marked for me the exact positions of 
the strata from which the insects were taken. The Belmont 
Insect-Beds consist chiefly of hard cherts and shaly sandstones, 
lying at a vertical level of about 600 feet below the top of the 
Upper Coal-Measures, and succeeded by a very thick stratum of 
conglomerate, containing water worn pebbles of coal. Below 
this, in the actual section shown by Professor David, there is a 
definite break in the geological sequencej but Mr. Mitchell 
informs me that this break is only a local one, and not of much 
consequence. Its only effect would be to increase somewhat the 
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actual difference in geological time between the Belmont fossils 
and those from the top of the Dirty Seam at Newcastle. These 
latter, even if nothing is allowed for the break, lie some 250 feet 
below the horizon of the Belmont Beds. They are, therefore, 
by far the oldest, fossil insect-wings so far discovered in 
Australia. 

The Upper Coal-Measures, in which the insects are found, are 
generally classed in text-books as Permo-Carboniferous. This 
name, first suggested by Mr. R. Etheridge, Junr., is applied to 
the immense series of marine and freshwater beds, totalling a 
maximum thickness of about 17,000 feet, which overlie the true 
Carboniferous Beds in New South Wales, and are, in turn, fol¬ 
lowed by the freshwater Triassic strata. The maidne beds con¬ 
tain a fauna which shows affinities with both Carboniferous and 
Permian marine faunas of the Northern Hemisphere. The name 
Permo-Carboniferous is an attempt to emphasise this fact. 
When, however, we come to apply the term to the freshwater 
beds of the Upper Coal-Measures, we are met with the difficulty 
that this Permo-Carboniferous affinity with the Northern Hemi¬ 
sphere faunas does not exist in this case, since the flora displays 
a more decidedly Mesozoic aspect, and does not possess a single 
one of the Carboniferous genera. The Calamites, Lepidoden- 
dron^ and Ehdcopteris of the Carboniferous have disappearedj 
and, in their places, we find Phyllotheca, Sch\z<ytieura^ Alethopte- 
riSf Sphenopteris^ and Baiera, all represented also in the Triassic, 
together with an abundant Glossopteris-hora (which is typical of 
the Permo-Carboniferous only), Annularia, Gangamopieris^ Ver- 
tehraria, Badoxylon, and other genera not found in the Trias, 
Thus, as far as the flora is concerned, it would be more logical 
to coin the term Triasso-Permian for it, than to retain the term 
Permo-Carboniferous. As the Insects studied in this paper have 
nothing in common with any known Carboniferous fauna, but 
show distinct affinity with the Triassic forms already brought to 
light, I think that I should be open to the charge of misleading 
students of Palaeo-entomology in other parts of the world if I 
classed them as Permo-Carboniferous. The term Permian is less 
open to objection, and I have adopted it in this paper. As ail the 
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insects occur within the first 1,000 feet in vertical depth below 
the bottom of the Tidassic, out of a total of 17,000 feet for the 
whole of the Permo-Carboniferous strata, it will be seen that 
one might even be justified in describing them as Upper Permian. 

Geologists recognise the dividing line between the Permian 
and Lower Triassic strata to be the disappearance of Glossoptei'is^ 
and the advent of the various species of Thinnfeldia and Tcuni- 
opteris. The Belmont insects are found associated with various 
species of Glossopteris, and with the interesting bivalved Crus¬ 
tacean, Leaia mitckelli Eth., belonging to a genus of which the 
type-species is found in the Permo-Carboniferous of the United 
States. The Newcastle Insects, Nos. 23 and 32, were found 
associated with Glossopteris linearis McCoy, 6?. hrowniana 
Brongn., and many other species of this genus, together with 
Sphenopteris germanus McCoy, and with Phyllotheca. 

The important point to bear in mind, for students of Palseo- 
entomology, is that these insebts are undoubtedly Palaeozoic; and, 
as such, they exhibit a fauna which promises to be, when more 
fully explored, quite unlike anything at present known from 
Palaeozoic strata. 

Descriptions op the Specimens. 
i. Insect from the top of the Dirty Seam^ Neiocabtle, 

Older HEMIPTERA. 

SuI>order Homoptera.. 

Family CERCOPID^. 

Subfamily GERCOPIN.E. 

Genus Per MO sc ART A, n.g. {Text-fig.2). 

Fairly small insects(teginen about 6 mm.), with strongly built 
tegmina, finely tuberculate all over; the claval area of the 
usual Cercopid form, bounded anteriorly by the straight and 
strongly-formed vein 1 A, and traversed near the middle by the 
subparallel and slightly wavy 2 A: anal angle of the clavus not very 
sharply formed; the tuberculation extends all over the claval 
area. The tuberculation of the rest of the wing (cerium) is 
slightly more definite in the basal than in the distal half, the 
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division between the two portions being faintly visible as an 
oblique line running from the costa, Just above the origin of Rs, 
obliquely outwards and downwards to join the clavus close up 
to its distal angle. Costa edged by a distinct coriaceous border, 
which probably extended right round to 1 A, as in most recent 
forms. Rs arising from R at about two-fifths of the wing-length, 
and continuing the line of R directly distad; R^ arching strongly 
up anteriorly, and then turning so as to run halfway between C 
and Rs, parallel to l)oth, and connected with l>oth by a number 
of faintly indicated, slightly oblique cross-veins. M leaving R a 
little before one-fourth of the wing-length, and, very soon after, 
meeting Cu near its base, fusing with it for a very short distance, 



a., Permoncarta mitcIielH, n.g, etsp., tegmeii (length(5'4mm.). Newcastle, 
Permian. The division between the stronger basal and weaker 
distal tuberculation of the wing-membrane is marked by the double 
dotted line, but the tuberculation itself is omitted. />., Tegmeii of 
(Walk.). Recent; Oriental Region. Tubercula¬ 
tion omitted; c/, claval area; co, coriaceous border. 

and then diverging from it in the usual manner, so as to run 
longitudinally through the middle of the corium. Gu runs 
nearly parallel with lA. Rj, Rs, M, and Cu all fork widely in 
the last quarter of the wing-length, the branches of the forks 
uniting in the usual manner to form a series of four apical cells] 
but the stem formed by the union of the lower branch from Rs 
and the upper branch from M again forks widely as it approaches 
the wing-border. The lower branch from Cu reaches the border 
just beyond lA. 

Genotype: Permoscarta mitcheU% n.sp. 
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Horizon: Upper Coal-Measures of Newcastle, N.S.W. 

So little appears to be known about the Cercopinm of Aus¬ 
tralia, that I am not able to indicate any named Australian 
species as showing affinity with this form. But there are a 
number of genera figured in Distant’s excellent work on the 
Ehynchota of British India, Vol. iv., (in the “Fauna of British 
India’) which appear to be closely related to this Permian fossil. 
For example, the genus Eoscarta Bredd., widely distributed in 
the Oriental Region, might well be the direct descendant of a 
form such as Eermoscarta^ as may be seen by referring to Text- 
fig. 2. A shifting of the origin of Es distad along R to beyond 
halfway, a consequent reduction in the number, of cross-veins 
connecting R with C and Rs, a simplification of the basal union 
of M and Cu, and finally a shortening of the apical cells, with 
elimination of the anomalous extra fork already noted at the tip 
of the wing, would convert Fermoscarta by reduction into Eo- 
gcaria. possibly there still exist in Australia to-day forms 

more closely allied to Fermoscarta than this Oriental genus is. 
It is to be hoped that the discovery of this fine fossil will stir 
up interest in our beautiful Cercopidce^ amongst the smaller 
forms of which much work still remains to be done. 

Fermoscarta mitchelli, n sp. (Text-fig. 2a). 

Characters as given for the genus, with the following addi¬ 
tions : length of legmen^ 6*4 mm ; greatest breadth^ 2*7 mm., 

at level of distal end of lA. 

All the veins very distinctly marked, except the small basal 
portion of Cu and the whole of Rj, with its upper and lower 
series of cross-veins. In the first two drawings that I made 
of this insect, I completely failed to detect Rj; the third 
drawing was made under the camera-lucida in very strong, 
oblique, evening sunlight, in which, to my surprise, the whole of 
Rj and its cross-veins showed up very clearly, when the wing 
was placed in a certain position only. 

The specimen, which is beautifully preserved, is complete ex¬ 
cept for the absence of the greater part of the coriaceous border 
(which is, however, very distinctly marked distally above R^), a 
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small piece cut out from the apex of the wing above the upper 
branch of Rs, and slight breaking away of the border distally 
beyond the end of lA, and also basally pn the, clavus. 

The specimen lies on the smooth, ochreous-grey surface of a 
very hard rock, and is of a somewhat darker colour (ochreous- 
brown) than the rock-surface. It also carries black, carbonised 
patches, which are quite absent from the fock-itself, and may 
possibly be due to the carbonisation of an original wing-pigment. 
These markings take the form of a black band along the cori- 
aqeous border, with irregular patches extending in as far as Ri, 
a very definite mottling of black specks, inclined to I'un together, 
on the distal half of the corium, and a similar but less distinct 
mottling on the broad basal half of the clavus. 

Type, Specimen in Coll. Mitchell. 

Locality :—Taken from the top of the Dirty Seam, New¬ 
castle, K.S.W., near the Soldiers^ Baths, at a level about two 
feet above present high water-mark. The depth of this horizon 
below the top of the Permian Coal-Measures is, as has been 
already indicated, at least 850 feet. 

ii. ImecU from the Belmont Beds. 

Order HEMIPTERA. 

Huborder Homoptera. 

Family PERMOFULGORTD-^, fam.nov. 

Medium-sized insects, with rather narrow, elongated tegmen, 
in which certain cross-veins Join' obliquely with the main veins, 
so as to simulate dichotomous branchings of the latter, and thus 
form a series of apical cells, after the manner of recent Cicadidce. 
Claval area with unspecialised, anal veins; the typical Y-vein of 
recent Fulgoridce not formed. Coriaceous border of posterior 
margin of wing runs on distally beyond the end of the claval 
area.* 


^ ITiis extraordinary ehaiacter at once suggests the of the Coleop¬ 

terous elytron. It is possible that we have here the first formation of that 
stmcture; but the Homopterous nature of this fossil seems fairly plear. 
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Genus Pbrmopulgor, n.g. (Text~fig.3). 

Characters as for the family, with the following additions. 
Tegmen of delicate structure, not tuberculate, broadest not far 
from the basej costal border slightly convex. Veins of the 
clavus very strongly developed; those of thecorium much weaker, 
and not easy to make out. Veins lA and 2 A apparently both 
two-branched from near their bases. Sc present, but ending up 
on the costal border well before half way along the wing. R, M, 
and Cu apparently all closely united near their bases. R leaves 
M to run obliquely towards the costal border, and, at a level a 
little before the end of Sc, divides into Rj and Rs, the latter 
continuing the line of the main stem, while Ri arches upwards 


Sc Rs 



Text-fig. 3. 

Ptrmoftdgor bdmoii^ten-dfi, n.g. et sp.; tegmen (length of fragment 9*5mm.). 

Belmont; Permian. 

towards Sc, then runs parallel to the wing-border for some dis¬ 
tance, and finally meets it in an upward curve; about halfway 
along Rj, a cross-vein connects it with Rs. M runs straight 
below R, gradually approaching the costal border, hut not reach¬ 
ing it. Cu divei’ges from M, becoming subparallel to lA; Cu 
gives off an anterior branch Cuj a little beyond the level of the 
origin of Rs; the main stem (Cug) is broken a little further on, 
at a point where a long, oblique cross-vein connects it with lA, 
and shortly afterwards divides into Cu 2 a and Cu 2 b. At about 
two-thirds of the wing-length, Rs, M, Cuj, and Cu 2 a are con¬ 
nected by a set of three oblique cross-veins, forming the bases of 
three apical cells, of which the two uppermost, at least, are again 
divided by oblique cross-veins nearer to the apical border. [Rest 
of tegmen missing]. 
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Genotype, Permofulgor belmontensis, n.sp. 

H orizon : Upper Coal-Measures of Newcastle, N.S.W. 

Although this fossil appears, at first sight, to belong to the 
Fulgoridce^ yet it differs from that family, as known to us at the 
present day, in a number of characters, chiefly amongst which 
must be reckoned the absence of the typical Y-vein of the claval 
area, which is peculiar to the FulgoridcB alone amongst the 
Homoptera. Hence it is necessary to place it in a new family, 
which probably had close affinity with the ancestors of our recent 
FulgoridcB^ but clearly also does not lie in their direct ancestral 
line. This family also foreshadowed, in the arrangement of the 
oblique cross-veins in sets, the later development of the Oicadulte, 
which appear to have arisen in Cretaceous times. 

In spite of its occurrence at a higher level in the Permian 
than the Newcastle fossil Permosca^'ta described above, this 
insect is clearly of a far more archaic type than the latter. But 
this need not surprise us, when we consider that the Fulyovidm 
of to-day still contain numerous forms with a dense, archaic, 
almost Neuropteroid venation, which must have been handed 
down with little change from very early ancestors. 

Permofulgor belmontensis, n.sp. (Text-fig.3}. 

Characters as given for the genus, with the following additions. 
Toted length of the mng fragment^ 9 *5 mm ; greedest breadth^ 3mm.; 
probable total length of tegraen^ 11 mm. The extreme base, as 
well as a considerable part of the apical area of the wing, is 
missing. There appear to be at least fi.ve weak cross-veins con¬ 
necting the main veins of the claval area, as shown in Text-fi.g.3; 
but there may be more. Very careful manipulation of strong 
oblique light is necessary to follow the venation of the corium, 
and it is possible that I have omitted some cross-veins in this 
part of the wing also. 

The specimen lies on the smooth, pale grey surface of a cherty 
rock, and would certainly have shown more detail if its actual 
venation had been strongly formed. This is proved by the fact, 
that the veins of the clavus stand up clearly and sharply from 
the smooth surface of the impression, whereas the veins of the 
corium are scarcely to be detected in a cursory glance. 
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Type, Specimen No.31 in Coll. Mitchell. 

Locality: Belmont Beds at a depth of about 600 feet 
below the top of the Permian Coal-Measures. 

Specimen No.25 appears to belong to this genus also; but, as 
it shows clearly only the strong veins of the clavus, I have not 
considered it worth naming. 

Order MECOPTERA. 

Family PERMOCHORISTTD^, fani.nov. 

Scorpion-flies closely resembling the recent Australian Chorist- 
idee^ especially the genus 'rceniochorista^ with which they agree 
in having many of the cross-veins very weakly formed and almost 
obsolete. Rs four-branched, the bifurcation of R 2+3 taking place 
much further distad than that of R 4 + 5 . M sends six branches 
to the apical margin of the wing. Cui a straight vein without 
any branches. The main stem of M is fused basally with Cuj, 
and arises from it at a level far basad from that of the origin 
of Rs. 

Genus Permoguoris'ia, n.g. (Text-figs.4-6). 

Medium sized insects (forewing about 10 mm. long) with 
moderately broad, well-rounded wings. * Sc well-developed, 
reaching beyond half-way along the costal margin. Pterostigma 
well-developed, elongated, crossed by some weak cross-veins. 
Cross-veins moderately numerous, very weakly formed, and not 
specially arranged in such a way as to cause any bendings of the 
main veins, or the formation of the typical elongated hexagonal 
cells of more recent Mecoptera. Towards the apex, the cross¬ 
veins are either completely absent, or so weakly formed that 
they cannot be identified in the fossils. 

Genotype, Permochorisia aust^'alica, n.sp. 

Horizon: Upper Coal-Measures of Newcastle, N.S.W. 

Tile fossil wings of this genus already known are certainly 
three, and probably four, in number. Two are in Mr. MitchelFs 
Collection, and are here described. A third is at present on 
loan to the Natural History Museum in Paris, and would by no\r 
have been returned to me for study, had it not been for the risk 
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of sending so valuable a specimen by sea. This specimen is 
absolutely perfect, as far as my memory of it goes, and is the 
property of one of Mr. Siissmilch’s students at Newcastle. The 
specimen stolen from Mr. Mitchell was also, I gather, a perfect 
specimen of this or a closely allied genus. It would appear, 
therefore, that the Mecoptera were quite abundantly represented 
in the fauna of the Permian Coal-Measures at Newcastle. As 
there has not been, up to the present, a single fossil Holometa- 
bolous Insect described from any Palaeozoic strata, the discovery 
of these insects is of outstanding importance, suggesting, as it 
does, that the Mecoptera may prove to be the most ancient of 
all Holometabolous Insects. In this connection, it will be neces¬ 
sary for special search to be made for the elytra of Coleoptera 
in the Belmont and Newcastle beds: since, if such existed at 
that period, they will almost certainly soon be brought to light. 

The two species described here under this genus are clearly 
closely allied, and it is even possible that they may really be the 
fore- and hind wing respectively of a single species. 



PermochmHsta aitstraJica, n.g. et sp., wing (length 8*5mm.). Belmont; 
Permian. 

Pbrmochorista australica, n.sp. (Text-fig.4). 

An almost complete wing, 8-5 mm. long, with only the costa, 
subcosta, and the portion of the base of the wing missing. The 
impression is a good one, upon the smooth surface of a dark grey 
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cherty rock. All the main veins are outlined to perfection, but 
the cross-veins are mostly only to be made out very indistinctly, 
in strong oblique light. A few cross-veins are somewhat more 
distinct; such as, for instance, the strong cross-vein passing from 
M 4 , Just distally from its origin, to Cuj, and causing a distinct 
bend in the former vein, and also the cross-vein descending from 
close up to the bifurcation of upon R 4 The feeble develop¬ 
ment of the cross-veins in such an excellently preserved wing 
proves them to have been at the stage seen in the recent genus 
TceniockoTista—& stage preliminary to the complete elimination 
of all except a very few advantageously placed cross-veins, such 
as we find in the derived Orders Trichoptera, Lepidoptera, and 
Diptera. 

As far as can be gathered from this impression, the wing was 
quite smooth except in the pterostigmatic region, which appears 
to have been either granulate, or beset with rather crowded 
macrotrichia. The main veins probably carried macrotrichia of 
rather small size, and closely set together; in some places, as, 
for instance, on the stem of Rs, there are indications that the 
macrotrichia were arranged in two rows close together. But 
the grain of the rock prevents us from determining this point 
with certainty. Microtrichia may, or may not, have been pre¬ 
sent, as the grain of the rock is not fine enough to show them in 
any case. 

Type, Specimen No,24 in GolL Mitchell. 

Locality: Belmont Beds, at a depth of about 600 feet 
below the top of the Permian Coal-Measures. 

Permochorista mitcheldi, n.sp. {Text-fig.5). 

A fragment comprising about two-thirds of a complete wing, 
with a considerable part of the apical area missing, but the base 
and costa more complete rhan in the previous specimen. Total 
length of the fragment 7*5 mm.; this indicates a somewhat 
larger, and certainly a distinctly broader wing than that of 
P. atLstralica, The end of Sc, with three cross-veins running 
to the costa above it, is very clearly marked; likewise the ptero- 
stigma, with signs of three cross-veins within its distal half, and 
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distinct indications of the pterostigmatic furrow below Rj. The 
origin of Rs, which is just missing in P. australica^ is beauti¬ 
fully shown in this specimen, as is also the origin of M from 
Cui at a level considerably basad from that of the origin of Rs, 
and the approach of R to the combined stalk M + Guj close to 
the base. There are also signs that this fusion of M with Cuj is 
not complete basally, Guj appearing distinctly bent basad from 
the combined stem, while a tiny portion of M is preserved 
running basad towards R. All four branches of Rs are shown, 
the bifurcations of R 2-{.3 being placed at a level far distad from 
that of R 44 . 5 . Correlated with the evident greater breadth of 
the wing, in comparison with that of P. austt'ahca, is the wider 
form of the bifurcations of M, of which there are five distinct 
branches shown, as far as the wing is preserved distally. A 
greater length of ^2 is preserved unbrancbed, than that of the 
basal stalk of this vein before it branches in P. auUralica\ yet 
it would be unwise to assert that this vein remains unbranched, 
since the wing is evidently somewhat larger. 



Permochoripta mifche/Ji, n.g. et sp., wing (length 7’5mm.). Belmont; 
Permian. 

Of the cross-veins shown in the figure, some are approximately 
in the same positions as those of P. australica^ others not. 
Probably the position of the cross-veins was as variable as it is 
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in the recent genera Choruta and Tceniocho ista; in any case, it 
is not at all likely that I have been able to discover by any means 
all of the cross-veins actually existing in either specimen. 

Below Cui there is a nearly parallel vein, giving off a posterior 
branch which runs nearly parallel with it. As this appears to 
be a somewhat weak vein, and there is a portion of a much 
stronger vein running below it, I think that its upper branch 
may prove to be Cug, the stronger vein being 1 A, which unites 
with Cug near the base by a weaker branch. If the basal stem 
of this weak vein be continued proximad, it will run into the 
bent basal end of Ouj above it. This would agree very well 
with the peculiar formation of Cu and lA basally in recent 
Mecoptera, allowing for greater specialisation in this respect in 
the recent forms. I have, therefore, marked tl*e straight, strong 
vein, which fuses with M for a short distance near the base, Ouj, 
and the upper branch of the weak, branched vein Cu^; but I do 
not consider that the naming of these veins is placed beyond 
doubt. 

The impression is a fairly good one, upon the smooth surface 
of a cherty rock of a somewhat lighter colour than that on which 
the former specimen is impressed; the main veins are also some¬ 
what fainter. 

Type, Specimen 1^0.26 in Coll. Mitchell. 

Locality: Belmont Beds, at about the same level as the 
previous specimen. 

Restoration of the Wing-Venation in the Genus 
Fermochorista.' (Text-figs.6-7). 

The preservation of the two wings, Permochorista australica 
and P, mitchellif is sufficiently complete to enable us to restore 
the venational type of the genus with very fair accuracy. To 
do this, we must call to our aid the recent genus Tmniochorista^ 
which, as I have already indicated, is clearly a close ally, and 
possibly even a direct descendant, of Permochorista, 

The venation of T. pallida Esb.-Pet., from Brisbane, is shown 
in Text-%.7. It will be noticed at once that the fore wing is 
distinctly broader in the basal half than is the hindwing; also 
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that, in the forewing, the branchings of M spread out more 
widely from their common stalk than they do in the hindwing. 
Kow, if we compare these conditions with the two fossil wings 
of Permochoriaia^ we shall see at once that F. australiea resembles 
the hind wing of T, pallida^ both in its narrowing towards the 



Text-fig.6. 

Restoration of the typical venation for the genus PerTnochorista, n.g. 
Forewing restored from P. mitchdli, hindwing from P, austrrdimifrj 
frenulum; jl, jugal lobe; p/, pterostigmatic furrow; pterostigma. 

base, and in the direction taken by the branches of M from their 
common stalk; the principal difference being that, in 'l\ pallida^ 
M sends only four branches to the wing-border (as in all recent 
Mecoptera, except Merope^ which has five), whereas in P. aus- 
iralica there are no less than six. The position and number of 
the branches of Rs is the same in both P. australiea and T. 
pallida. The only other important difference is to be found 
in the slight irregularity of the courses of the main veins in T. 
pallida, as contrasted with the absolutely regular main veins of 
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P. australiea. This irregularity takes the form of a very "«<^eak 
zigzagging of the main veins as they pass from one cross-vein 
below- to another above, alternately It is a specialisation from 
an originally regular condition, and is the direct result of the 
cross-veins becoming arranged in the most advantageous position 
as supports, t.e., alternately above and below each main vein. 
The same line of evolution can be seen in the Odonata, where it 
affects alternate main veins only M 4 and Cug in many 

Agrionidce\ and in the radial sector of Planipennia, On these 
grounds, therefore, we are justified in considering P, ausPralica 
to be represented by a hindwing. 



T(mioch(msta pallida Esh.-Pet,; wings. Recent; Brisbane. Tor com¬ 
parison with Permochorista, The dotted cross-veins are obsolescent; 
/r, frenulum; jugal bristle; jl, jugal lobe; jp, jugal process; pf, 
pterostigniatio furrow; pi, pterostigma. 

Turning now to the less complete P. mitchell% we see at once 
that it more clc^ely resembles the forewing of T, pMida^ not 
only because of its greater breadth towards the base, but also 
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because of the very typical formation of the branches of M, 
which are, as far as they are preserved, practically identical, in 
number, position, and amount of divergence from their common 
stalk, with those of 'pallida. The branches of the radius also 
agree in the two forms; and it should be noticed that the differ¬ 
ence in level between the bifurcation of R 4 -j .5 and R 2+3 is greater 
in these two wings than in the hind wing. We are justified, 
therefore, in concluding that P. mitchelli represents a forewing, 
and quite likely the forewing of the species of which P. au&tralica 
is the hindwing; though, as this cannot be proved, I think we 
should retain the two names for the two separate specimens. 
As, however, the venation of different species of the genus 
Permochorista probably did not vary more than it does at the 
present day in species of I’csniochm'ista and Ghorista, I have 
shown the restoration given in Te 2 ct-fig .6 as that of a typical 
pair of zvmgs for the genus Permochorista^ the fore wing being 
restored from P. mitchelli, the hind wing from P. australica. A 
comparison of this restoration with the wings of P. pallida will 
show us the small extent of the evolutionary process which has 
occurred in this very stable wing-type between Permian and 
recent times. It may be briefly summarised as follows:— 

( 1 ) Reduction in the number of branches^of M, from six to 
four in the hind wing, and from six* to five in the fore wing. 

(2) A tendency for the cross-veins to arrange themselves more 
advantageously as supports for the main veins, alternately above 
and below any given main vein; and hence 

(3) The breaking of the original regular course of the main 
veins into a very slight irregularity or zigzagging. 

(4) Greater specialisation of the basal portion of Cu. In the 
Permian genus, Cui has already fused with the main stem of M 
basally, and probably Oug with lA. In Toeniochorista and other 

* Although only five branches are to be seen in tlie part of the wing of 
P. mitchdli preserved to us, it will be quite evident that cU least one extra 
branch is required more distally along in restoring this wing, unless 
we are going to allow a much greater divergence in the direction of these 
branches of M than is warranted by our knowledge of Mecopterous vena¬ 
tion. 
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recent Mecoptera, the short basal pieces of Guj and Cn 2 » from 
the cubital fork up to the point of fusion, tend to become per¬ 
pendicular to the veins with which they junction, and so have 
at last assumed the appearance of mere cross-veins. 

In concluding the account of this interesting fossil genus, I 
think that it may be reasonably claimed that Permochorista 
differed very little, either in its structure or its life-history, from 
the archaic genus Tceniochorisia still existing in Australia at 
the present day. 

The bearing of these Permian Mecoptera, and the still more 
archaic type, Archipanorpa, from the Ipswich Trias, on the 
problem of the origin of the Holometabolous insects as a whole, 
must be left to a later paper. It is only necessary to remark 
here, that the existence of a more archaic form {Archipanorpa) 
at a later horizon (Upper Triassic) need not cause us any sur¬ 
prise or misgivings. At the present day, we have in North 
America a species, Merope tuber^ which is in many ways more 
archaic than even Permochorista}, while, in the same region, 
there flourish the highly specialised types of the Bittacidce and 
the wingless Boreidce, The direct ancestors of Archipanorpa 
must have existed in ’the Permian, alongside Permochorista, and 
must have also been in existence long before this latter genus 
became evolved. In the finding of a few fossil types from two 
horizons in the Permian and Trias, from faunas that were pro¬ 
bably highly complex in their composition, chance has happened 
to put into our hands one of the oldest types from the later 
horizon; whereas, from the earlier horizon, we have, in Permo¬ 
chorista, probably one of the most advanced in sect-types of the 
age. One might, as a parallel, think of the possibility, at the 
present day, of finding a Butterfly-wing in the Miocene strata 
at Florissant, and a few days later picking up a much more 
archaic Hepiaiid-vfing from the ground where it had just fallen. 
The amount of incongruity in both cases would be very much the 
same. 

iii. Permian Insects Incertce Sedis. 

Specimen —An insect-wing with beautifully preserved 

outline, 10 ram. long by 3*3 mm. wide, with anterior and pos- 
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terior margins almost parallel. Anal veins very distinct; the 
rest obsolescent. Apparently R, M, and Cu arise from a com¬ 
mon basal stalk, and diverge slightly distad. This wing might 
be the tegmen of a Permofulgorid closely resembling No.31 
described above. 

Specimen No.27. —The poorly-preserved distal portion, 6*5mm. 
long, of a wing resembling No.25. 

In both the above specimens, the posterior margin shows a 
very definite coriaceous border about 0-2 mm wide, along its 
entire length. I know of no Palaeozoic type that shows this 
structure, which strongly suggests the suture of a Coleopterous 
elytron. The hypothesis that these wings might represent the 
first stages in the evolution of this latter type is a very tempting 
one, but should not, I think, be entertained on the basis of such 
poor material as we have in hand at present. 

Specimen No 28 .—A portion of a wing, 10 nim. long, showing 
indistinct subparallel veining. Not sufficiently characterised to 
classify. 

Specimen No.29 .—A small, broadly ovate fragment, 1*5 mm. 
long by nearly 1 mm. broad, carrying nine longitudinal veins, 
and distinctly convex. At first sight, this specimen is very 
much like the elytron of a Beetle. Careful examination shows, 
however, that the supposed margin is in reality only a broken 
edge, with no sign of a suture. Probably a small portion of a 
larger wing, and not sufficiently characterised to classify. 

Specimm No.SO .—Cannot be referred to the Insecta with any 
certainty. 

Specimen No.32 .—An impression of a small portion of a wing, 
5 6 mm. long by 1*2 mm. wide, resembling, at first sight, the 
wing of a small Tipulhl or a Mosquito. The venation is only 
visible in the short petiole, and along a very strong vein, pro¬ 
bably the cubitus, which curves to the posterior border at about 
two-thirds the length of the wing. In strong oblique light, a 
row of large, widely-spaced cross-veins can be seen above this 
vein. Thus the impression is probably only a small fragment of 
a very large wing, and too incomplete to classify. 

All the specimens here mentioned, except No.32, were found 
at Belmont. 
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Section B. The Triassic Insects. 

Mr. MitchelTs Collection contains twenty-five specimens from 
the Wianamatta Shale Beds. Of these, No. 10 is from Narellan, 
about five miles from Campbelltown, along the branch line from 
this latter town to Camden. The horizon of this specimen is 
probably about 700 feet above the top of the Hawkesbury Sand¬ 
stone, The rest of the specimens, numbered 1-9, 11-22, and 
34-36 inclusive, were taken in the railway-cutting at Glenlee, 
some four miles south of Campbelltown, on the main Southern 
Line. "I'he horizon of these specimens is between 300 and 400 
feet above the top of the Hawkesbury Sandstone. 

The succession of strata from the Hawkesbury Sandstone to 
the Wianamatta Shales is not by any means continuous. For a 
long period subsequent to the elevation of the former, this series 
of rocks was subject to sub-aerial forces. Afterwards, the great 
subsidence of the area occurred, from the Blue Mountains to 
Bowral in the South. Into this depression, the Hawkesbury 
River emptied itself near Mulgoa, forming the Wianamatta 
Lake. When this lake was filled up, the excess of water was 
drained off through the original channel of the Hawkesbury 
River, until this became sufficiently degraded to cause the lake 
to disappear, and its area to be denuded, as we now observe it 
to be. Thus a length of time sufficiently long elapsed, between 
the end of the Hawkesbury Series and the beginning of the 
Wianamatta, to allow of the advent of. many new forms of plants 
and animals, though Tmdopteris and Thinvfeldia persisted 
through the two series. 

As regards the age of the Wianamatta Series, I cannot do 
better than quote Mr. Walkom. In his last letter to me he 
writes, “On the evidence available, the Ipswich flora indicates 
distinctly an Upper Triassic age, possibly Rhaetic, but more pro¬ 
bably older (Keuper); also, the Wianamatta is probably of the 
same age.” In the concluding portion of his work on the Flora 
of the Ipswich and Walloon Series,* which has just been pub- 

* Mesozoic Floras of Queensland. Part i., concluded. The Flora of 
the Ipswich and Walloon Series, (d) Ginkgoales, (e) Cycadophyta, (/) 
CJoniferales. By A, B. Walkom, B.So. Queensland Geological Survey, 
Publication No.'ioO. Brisbane, 1917. 
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lished, Mr. Walkom sums up tbe evidence as follows:—“The 
Ipswich Series must be regarded as Triassic, perhaps homo- 
taxial with the so-called Bhaetic Beds of various areas, but pos¬ 
sibly older.” 


Descriptions op the Specimens. 

Order PROTORTHOPTERA. 

Genus N otoblattites Tillyard. 

Originally, I placed this genus in the Order Blattoidea. How¬ 
ever, its wing-venation shows it to belong to Handlirscli’s Order 
Protorthoptera, to which I now remove it. But it should be 
noted that the fossils of this genus preserved in the renti'ng- 
position show us that it carried the tegmina folded fiat along the 
back, as in the true Cockroaches; the hindwings being folded 
beneath them, and projecting a little beyond them. This shows, 
I think, that the Cockroaches do not really belong to a separate 
Order, but are a specialisation from a very ancient Protorthop- 
terous type, the anal area of the tegmen becoming developed into 
a specialised convex clavus; whereas, in Kotohlattites and other 
insects placed in the Protorthoptera, the wing-venation remained 
more primitive, with no specialisation of the anal area. 

Notohlattites shows us that the typical resting-position of the 
Cockroaches was assumed before the specialisation of the tegmen 
set in. This resting-position is a specialisation from an original, 
flattened, roof-shaped position of holding the wings, which has 
bec<>me accentuated in most recent Orthoptera. It can be 
paralleled by the development of the same process in the Diptera, 
from a similar roof-shaped position of the wdngs in the ancestral 
Order Mecoptera. 

The type of this genus is the large wing, Notohtattites suhcos- 
tails Tillyard, from the Wianamatta beds of St. Peter’s, near 
Sydney. Two fragments of very fine wings, closely allied to 
this, are here described as new species. 

Notoblattites wianamattensis, n.sp. * (Text-fig.8). 

Greatest length offragm 28 mm., (measured from base of Sc 
to the distal broken end of C). The specimen shows the basal 
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half, or a little more, of the costal area, about half of Sc, a little 
less than half of R, but including the origins of the first two 
radial sectors, together with a short piece of the basal part of M 
and a fragment of Cu. The formation of this area is closely 
similar to that of the type-species, as regards the position of the 
main veins, but differs from it in the formation of the cross¬ 
veins. In the costal area of N. suhcostalis between C and 
Sc), the veins running from Sc to the border are mostly simple, 



irmnamafteimim^ n.sp., (length of fragment 28 mm.). 

• Glenlee; Tria.ssic. 

and never more than once branched. In the present species, 
they show considerable branching, one of the series preserved 
sending as many as five veinlets to the costal border. Again, 
in the area below Sc, the spaces between 11 and M, and again 
between M and Cu, are filled, in iV" suhcostalis, by a close mesh- 
work of tiny cellules; whereas, in the present species, these areas 
are only crossed by a few straight, oblique veins. 

The fragment is beautifully preserved, on a dark gre 3 dsh- 
black rock of fairlysmooth surface, and bears the label ‘‘Glenlee, 
18.9.92” in pencil in Mr. MitchelFs handwriting. 

Type, Specimen No.3, in Coll. Mitchell. 
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Notoblattites MITGHELLI, n.sp. (Text-fig 9). 

Greatest length of fragment^ 24 mm. This specimen, which 
shows a remarkably close resemblance to the type-species, N. 
suhcostalis Tillyard, is a beautifully preserved fragment, showing 
an area of the tegmen crossed by the distal half of the median 
vein, with a small portion of the radial sectors above it, and a 
considerable part of the cubital and first anal veins below it. 
The forkings of these veins are very regular and narrow, and the 
spaces between them are closely filled with a typical Palaeodicty- 
opterous mesh work, which is very well preserved. A compari¬ 
son with the figure of the type-species of this genus, shows how 
closely similar this area of the t^men is in the two species. 
Nevertheless, as the second branch of the radial sector above M 



Text-fig. 9. 

Xotohlattite^ mitcheilh n.sp,, (length of fragment 24 mm.). 

Glenlee; Triassic. 

in the new species is definitely forked, whereas, at this same 
point in the type-species, there is only a simple longitudinal 
vein, I have decided to place this specimen as a new species, 
which I dedicate to its discoverer. 

In the Collection, there were two specimens, NoS 1 and 2, 
which contained closely similar fragments of this insect. On 
fitting these together, I discovered that they were part and 
counterpart, respectively, of the same impression. As the two 
specimens do not cover quite the same area of the wing, 1 made 
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drawings of botli. Then, having reversed one of these, I super¬ 
imposed it upon the other, so that the greater part of the two 
fitted exactly. The complete figure in Text-fig.9 is the result of 
this process. The oblique line osy represents the broken edge of 
the rock on specimen No.l, the portion lying above and to the 
right of this line being present only in No. 2 , as well as a very 
small part of the extreme base of the fragment in the region 
of lA. 

Type, Specimens Nos.l and 2 (part and counterpart)in Ooll. 
Mitchell. No.l bears, on its back, a circular label, with the 
words “Neuropterid, Glenlee Rwy. cttg., Narellan.” 

I have not indicated here to what family these interesting 
insects belong. It is probable that a new family will have to be 
formed for their reception later on. I will only mention here 
two interesting points about them; firstly, that, if the Palseo- 
dictyopterous meshwork were to become obsolescent, the dichoto¬ 
mous branchings of the veins in the distal part of the tegmen 
would show considerable similarity to the remarkable venational 
type of the Protomecoptera, as exemplified by Archipanorpa 
Tnagnifica Tillyard, from Ipswich; and, secondly, that these large 
insects show no sign of the typical curvature of the anal veins 
found in the Blattoidea, and are more correctly placed, therefore, 
in the Order Protorthoptera of Handlirsch. 

Order MBCOPTERA. 

Family MESOPAKOR.PID-<$l, fam.nov. 

Scorpion-flies with broadly rounded wings, narrow at the base, 
Pterostigma large, well-developed, bordered posteriorly between 
Kj and Rg by a strongly marked pterostigmatic furrow. Both 
Rs and M normally four-branched, but the dichotomy of R 2+3 
taking place at a level nearer to hose than does that of R 4 + 5 . 
This character appears to be unique amongst Mecoptera, both 
fossil and recent. Cuj a strong, straight vein, from which M 
arises not far distad from base. Cross-veins mostly indistinct, 
but a number of stronger ones placed in advantageous positions, 
resulting in a certain amount of bending of the main veins at 
the points of junction. 
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Genus Mesopanorpa, n.g. (Text-fig.lO). 

Characters as for the family, with the following additions. 
Rather small insects, wings about 8 mm. long. Sc well-devel¬ 
oped, running into the pterostigma; its distal end somewhat 
indistinct. R 4+5 and Mi ^.2 connected just before midway by a 
strong cross-vein, towards which both are somewhat bent at 
their points of junction with it. The levels of the forkings of 
these two veins are the same, and lie much further distad than 
the levels of the forkings of both R 2+3 and M 3 + 4 . The fourth 
apical fork, between M 3 and M 4 » is exceptionally broad. 

Genotype, Mesopanorpa wianamattensis^ n.sp. 



Meisopa)i07'pa wiaiiamatteims, n.g. etsp., (length of fragment 7 *0 mm.). 

Glenlee; Triassic; pf^ pterostigraatie furrow; pt, pterostigma. 

Mesopakorpa wianamattensis, n.sp. (Text-fig.lO). 

An almost complete wing, well preserved, but with the ex¬ 
treme base and the anal area missing as far as the whole of lA. 
l^otal length of fragment, 7*5 mm., (complete wing probably 8 or 
8-5 mm.). Greatest breadth, 3mm., in region of pterostigma. Pro¬ 
bably three strong cross-veins in costal space; three weak ones 
in pterostigma, and a number of weak ones placed irregularly on 
the wing, as indicated in Text-fig.lO. Rs arising from R at a 
level slightly distad from that of the origin of M from Cu. . 

Type, Specimen No.5 in Coll. Mitchell. The impression is 
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on a hard, dark brown rock with rather uneven surface; tlie 
main veins are beautifully preserved, and were evidently strongly 
chitinised. 

It is not easy to determine whether this wing should be 
placed in the Order Mecoptera or in the Trichoptera, which, in 
Mesozoic times, were only just separated off from the older 
Mecoptera, and closely resembled them in the venation of the 
foTewviig, But the following considerations have all weighed 
with me in placing it in the older Order Mecoptera. 

(1) .lDhe presence of numerous cross-veins, many irregularly 
placed in positions of no special advantage. (Probably there* 
were other cross-veins as well as those I have shown, but not 
sufficiently well preserved to be visible). 

(2) . The absence of the typical Trichopterous wing-spot 
between II 4 and R 5 , not far from the origin of these two veins. 
If this spot had been present, I think the wing is well enough 
preserved for it to have shown up quite clearly. 

(3) . The close resemblance in shape to the wing of Fanorpod^s, 
in the narrow base and well-rounded tip of the wing. 



Famrpode» carofiiienMis Banks, hindwing. Recent; N. America. For 
comparison with MttfOpamrpa. The dotted cross-veins are almost 
obsolete; pt^ pterostigma. 


(4). The close resemblance between the venation of the fossil 
and that of the Kindwing of Panorpodes (Text-fig. 11). The only 
important difference is that, in Panorpodes^ B 44.6 sends three 
veins to the apical border. Now, if the most posterior of these 
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three veins became suppressed^ the result would be to place the 
remaining dichotomies of Rs in this recent genus at about the 
same levels as they are in Mesopanorpa 

Of course, if it is agreed that the specimen represents a hind¬ 
wing (and I think that the condition of the forking of M from 
Cu strongly indicates this), then the Trichoptera are put clean 
out of court, since their hindwings are developed on quite differ¬ 
ent lines, besides being mostly much too weakly chitinised to be 
preserved in the fossil state. 

The genus Mesopanorpa is evidently not at all closely related 
to the i^ermian Fe* mochoribtidce dealt with in the first section of 
this paper, nor to the recent Australian Choristidce. The genus 
Mesochtivista from the Ipswich Trias is, however, a Mesozoic link 
between these two families Hence Mesopanorpa, like the 
Triassic Archipanorpa and the recent Nannochoristidce, is a re¬ 
presentative of quite another line of Mecopterous development. 
We may confidently expect that, when the Australian Permian 
and Mesozoic insect-faunas are better known, many new types 
of development of this ancient and once dominant Order will be 
brought to light. 

Order COLEOPTERA. 

'Phe placing of single elytra, however perfect, can seldom be 
more than a matter of conjecture, since there are scarcely any 
types of sculpture that are confined to one family only. But, 
where the fossil specimen is well enough preserved, it is never¬ 
theless usual to name it. Thus, a number of what may be termed 
“genera of convenience” have arisen, of which it may be said 
that each one serves to gather together, as a single group, all 
those fossil elytra which show correspondence in shape and 
sculpture, within certain limits. An example of such a genus 
is Ademosyne Handlirsch, from the Ipswich beds. Under this 
name are now comprised no less than ten species, which might 
belong to the Uydrophilidoi, Varnidce, or Tenehrionidce, the type 
of elytron which they represent being commonly found in all 
three families. 

Most of the elytra in the present collection are not well 
enough preserved to merit names; but thei'e are five which I 
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consider of sufficient interest to name, placing them only pro¬ 
visionally in families to which they may possibly belong. 

Family HYDROPHILID^(I). 

Genus Ademosyn e’ Handlirsch. 

Ademosyne wianamat'ibnsis, n.sp. (Text-fig. 12). 

Total le-iigikof elytron 4*5mm.; greatest breadth 1*5mm. Shape 
elongate-oval, closely similar to that of A punctata Tillyard? 
from the Ipswich beds. Sculpture: nine longitudinal striae 
carrying very fine, closely-set punctures, and separated by smooth 
interstices of slightly greater width than the striae. The suture 
is well-marked, and is not straight, but slightly waved, as in the 
type-species, A, major Handlirsch, from Ipswich. 

Type, Specimen No. 10 in Coll. Mitchell. 

Locality: Narellan, near Gampbelltown, N.S.W. Not 

taken from the same 
locality as the other 
Wianamattafossils here 
described, but from an 
horizon some three or 
four hundred feet high- 
Ad&mofvyne xoiariamcUterms, n.sp., elytron or, i.e., about 700 feet 
(length 4*5mm.). Narellan; Triassio. above the top of the 
Hawkesbury Sandstone. The specimen is preserved in a soft, 
yellowish mudstone, and is remarkable for its state of preserva¬ 
tion. A portion of the base of the elytron has peeled away, 
leaving only a faint impression on the rock; but all the rest, in¬ 
cluding the whole of the apical half, and nearly all the margin 
up to the base, shows the original elytron in positiori, darkly 
coloured, and exhibiting a peculiar kind of iridescence. It 
would thus appear that this elytron has been preserved almost 
without change of the chitin of which it is composed, as is often 
the case in Tertiary fossils, but, as far as I know, never before 
recorded for Mesozoic fossils of this kind. I think the explana¬ 
tion lies in the type of rock in which it is embedded, which may 
be particularly suitable for the preservation of chitinous objects. 

This fossil is closely allied to A. punctata Tillyard, from the 
Ipswich beds, from which it differs in its slightly greater length 
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and width {A, punctata is 4 mm. long, by 1 mm. wide) and in 
lacking the interstitial punctures peculiar to that species. 

It is possible that this fossil may prove to be of some consider¬ 
able geological interest, especially if a further search in the same 
locality were to reveal specimens of the genus Ademosyne in 
great numbers For these beetles are very common in the 
Ipswich beds; and, indeed, form a unique fauna there, since 
they have hitherto not been found in the Wianamatta Shale or 
in any other Mesozoic beds. If, therefore; it could be shown, 
by further investigations, that there exists a definite Ademosyne- 
zone at Ipswich, and that the same zone occurs at Narellan at 
the horizon of this specimen, it would be logical to regard the 
result as a proof of the correlation of the Ipswich Fossil Bed 
with this upper zone of the Wianamatta Shale Beds. Such a 
conclusion would agree very well with the indicated view that 
the Wianamatta Beds at St. Peter’s and Glenlee from six 
to three hundred feet lower in horizon than the supposed Ade- 
mo«yne-zone), show a fauna and flora somewhat older than those 
found at Ipswich. 


Family EIjA.TEItII).ffi(?). 

Genus Elateridium, nom.nov. 

Elaterites Tillyard, Mesozoic and Tertiary Insects of Queens¬ 
land and New South Wales, 1916, p.41. 

Genotype, E, wianamattense Tillyard, from St. Peter’s, 
near Sydney. 

I propose this name for my genus, the name Elaterites being 
preoccupied by a genus of Upper Miocene elytra fron Oeningen, 
Switzerland. The type of this latter genus is E, lavaZeri Heer. 



Elateridium angustius, n.sp. (Text-fig. 13). 

An almost complete spe¬ 
cimen of a long, narrow 
elytron, closely resembling 
the type-species, E. wiana¬ 
mattense, but differing 
from it in its greater nar¬ 
rowness in comparison with 
its length. Total length, 9 mm.; greatest breadth, 2 mm., not far 


Text-fig.l3. 

Elateridium angustius, n.sp., elytron (length 
4 mm.), Glenlee; Triassic. 
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from base. The suture is well-marked; the whole elytron, in¬ 
cluding the suture, is very finely but distinctly granulate all 
over. Convexity slight. 

Type, Specimen No. 14 in Coll. Mitchell 


Family TENEBRIONIDJE. 

Genus Ai>elidium, n.g. 

Broad, highly convex elytra of small size, evidently belonging 
to a beetle with a broad, heart-shaped body. Suture narrow. 
Sculpture consists of about nine slightly raised, longitudinal 
.striae, separated by wider interstices; the former regularly punc¬ 
tate, each puncture being a tiny, shallow, circular depression. 

Genotype, Adelidium cordMum^ n.sp. 

The name given to suggest the close resemblance between 
this elytron and those of the recent genus Adelium^ well repre¬ 
sented in Australia at the present day, 


Adelidium cordatum n.sp. (Text-fig. 14). 

A beautifully preserved elytron, 4 mm. long, by 2‘2mm. wide 
at its greatest width, near the base. Shape 
well rounded towards the base, strongly 
pointed at apex. Sculpture: the longi¬ 
tudinal striae very regularly punctate, the 
distance between the punctures being 
slightly less than the width of the inter- 



Text-fig.l4.* 


stices. 

Type, Specimen No. 17 in Coll. Mitchell. 

It is possible that this species is closely related to some of the 
species of Ademasyne described from Ipswich, but none of these 
approach it in breadth or convexity. 


Family MALACODERMID-ffi. 

Genus Metrorhynchites Tillyard. 

Tillyard, loc, cit., p.41. 

Genotype, M. sydneiensis Tillyard, Ix.^ p.41. 

* AdeUdiwm cordaimei, n.g. et sp., elytron (length 4 mm.). Glenlee; 
Triassic. 
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Mbtrorhyrchites grandis, n.sp. (Text-fig.l5). 

This specimen consists of a considerable portion of a large,, 
elongated, and highly convex elytron, with sharply pointed apex. 
The suture is well pre¬ 
served, from apex nearly 
to base; but a fracture 
of the rook, running ob¬ 
liquely across the ely¬ 
tron, has cut off all but Text-fig. 15. 

a small portion of the 

. ^ _ _ of fragment 14*4mm.). Glenlee; Triassie. 

margin. Total Imgth 

qf fragment^ 14*4 mm,; g^'eatest brmdth preserved, 3*7 mm., but 
the elytron was evidently considerably wider towards the base. 
Sculpture: finely granulate all over, including suture; three 
weakly impressed, longitudinal striae at wide intervals apart, 
and tending to vanish towards the apex. 

Type, Specimen No.20 in Coll. Mitchell. 

Only doubtfully referable to Metrorhynchites, from which it 
differs in its greater size, its more sharply pointed apex, and in 
the fact that the three longitudinal strise are not nearly so well 
marked as in the type-species, and do not unite together towards 
the apex. 

The specimen is a cast of a left elytron, very well preserved, 
except for the fracture. 


Order HEHIPTERA. Suborder Homoptera. 

Family PSYLLID^. 

Genus Tbiassopsylla, n.g. (Text-fig.l6). 
Moderate-sized insects, fore wing probably about 6 mm. Fore¬ 
wing broad, with well-rounded apex. Five separate veins end¬ 
ing up on the apical portion of the wing-margin; of these, the 
two anterior probably represent branches of Rj, the third ap¬ 
pears to be the unbranched Rs, the fourth and fifth and Mg 
respectively. Sc present, almost, if not quite, fused with R. 
Wing-membrane quite smooth. ^ 

Genotype, Triassopsylla plecidideSy n.sp. 

In spite of some obvious resemblance to the wings of the 
family Bihionidce in the Diptera Nematocera, and in particular 
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to the recent genus Plecia^ I think that this wing is more pro¬ 
perly placed with the PsyllidcB] or perhaps it might be put into 
a new family, which would represent the ancestral form from 
which both Psyllidm and Ayhidce later sprung. The resemblance, 
both to certain types amongst the Psyllidce of the present day, 
and also to the genus Schizoneura amongst the Aphidce^ is marked 
enough to make this possible. 

Triassopsylla plecioides, n.sp. (Text-fig.l6). 

A portion of a wing 4*6 mm. long, by 2*8 mm. wide, with most 

of the basal half missing, 
but the whole of the api¬ 
cal half preserved. The 
main veins are very well 
shown, and appear to con¬ 
sist of the upcurved end 
of Sc, the forked end of 
Ri, a simple Rs reaching 
the border at the extreme 
apex, and a three-branch¬ 
ed M whose stem is con¬ 
verging basad towards R. 

Type, Specimen No. 4 
in Coll. Mitchell. 

The specific name, plecioides^ has been given to this type, to 
indicate the resemblance in its venation to that of the genus 
Plecia of the family Bihionidoe. Unless the basal portion of the 
wing is preserved, it is quite impossible to separate certain re¬ 
duced types of venation in the Diptera from similar types in the 
Homoptera. No undoubted Diptera have yet been found earlier 
than the Lias, whereas the Hemiptera go back to the Permian. 
These facts alone must make one hesitate as to any possible 
Dipterous affinities for this wing. 

Triassic Insects Incert.® Sedis. 

1. Coleoptera incertce sedis. (Text-fig. 17). 

Specimen Wo.Q.—A well-preserved fragment of a large elytron, 
measuring 11 mm. by 4*7 mm., and showing part of the suture, 



Text-fig. 16. 

Tridssopeylla plecioides, n.g. et sp., wing 
(length of fragment 4*6mm.). Glenlee; 
Triassic. 
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but without any sculpture whatever. What appears to have 
been a crack or break in the original elytron, before it became 
fossilised, is strongly marked on it far from the margin, as shown 
in Text-fig. 17a. 

Specimen No.l2 ,—A well-preserved and nearly complete 
elytron of considerable size, with only the base missing; 12*5mm. 
long by 4*8 mm. wide. Suture very narrow; apex moderately 
pointed. Sculpture: very finely granulated all over. (Text fig. 
176). 



Elytra of Coleoptera Incertae Sedis, from the Wianamatta Shale Beds at 
Glenlee; Triassic. 

Specimen Nq.16 ,—A small convex elytron, 2*7 mm. long, by 
1 mm. wide, without any definite markings. 

Specimen No.84 -—A nearly complete, very convex, elongated 
elytron, 10 mm. long, by 3*3 mm. wide, sculptured all over with 
shallow pits arranged in longitudinal lines. (Text-fig 17c). 

Specimen No,S6 .—A portion of the mould of a large elytron, 
8*8 mm. long, measured along the preserved portion of the suture, 
and 5*5 mm. wide. Sculpture: finely punctate all over, with 
traces of three double longitudinal ribs, as in Text-fig. 17d 
2. Hemiptera incert(e sedis. 

Specimens numbered 7, 8, 11, 13, are fragments of strongly 
tuberculate Hemipterous tegmina, but there is not sufiicient of 
the venation preserved to allow of classification into any definite 
families. 
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Specimens numbered 6, 15, 18, 19, 21, 22, and 35 are not 
characterised, as far as I can see, by anything that would enable 
them to be definitely determined as insect-remains. Nos. 6, 18, 
19, and 35 are densely veined fragments, which appear to me to 
be plant- rather than insect-remains. 

Bote on a Silurian Fossil .—The specimen numbered 33, found 
in Silurian rock, appears, at first sight, to be a passable beetle- 
elytron. On closer examination, no trace of a true suture or 
margin can be seen, and the longitudinal striae show a character¬ 
istic, oblique cross-striation which does not occur in any insect 
known to me. This fossil would appear to be a small portion of 
a closely ribbed Brachiopod shell, very probably belonging to 
the genus Pentamerus. 

Note .—Only a week or two after the completion of this paper, 
I received from Mr. Herbert Bolton, M.Sc., Director of the 
Bristol Museum, England, a copy of his paper on the “ Mark 
Stirrup” Collection of Fossil Insects from the Coal-Measures of 
Commentry (Allier) France (Mem. Proc. Manchester Lit, Phil. 
Soc., 1917, Vol.61, Pt.l). Amongst these Upper Carboniferous 
Insects described in this excellent paper, there is one, Sycopteron 
symmetrica, n.g. et sp., which the author considers to be most 
probably a Panorpid, After reading the description and study¬ 
ing the figures, it is clear to me that this insect is more likely to 
be an archaic type of Psocid; but it is not well enough preserved 
for its affinities to be determined with certainty. —R.J.T. 
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ON THE CHjETOSOMATIDuE, WITH DESCRIPTIONS 
OF NEW SPECIES, AND A NEW GENUS FROM 
THE COAST OF NEW SOUTH WALES. 

By Vera A. Irwin-Smith, B.Sc., Science Research Scholar 
IN THE University of Sydney. 

(Plates xliv.-L, and 59 Text-figures.) 

Introduction. 

The Chcetosomatidce are a group of curious, little, free-living, 
marine worms, which appear to be related to the Nemathel- 
minthes, more especially to the Nematoda, though they cannot 
at present be directly included in any recognised class. They 
have been found only along the shore line, and at shallow depths 
ojff the coast, where they live on the rocky or stony sea-floor, 
among clumps of seaweed and shell-fish; and creep along by 
curious, looping movements like those of a leech. In this move¬ 
ment, they are assisted by adhesive setse situated in rows on the 
undersurface of the body towards the posterior end, and in a 
fringe round the anterior margin of the “ head-swelling.” These 
setse, and the enlargement of the anterior end of the body to 
form a head-like swelling, constitute two of the most prominent 
characteristics of the animal, by which it is distinguished from 
any other known worm. All the Chc&tosomatidce are very small, 
rarely exceeding 1 mm. in length, and cannot be detected by the 
unaided eye. 

Historical. 

They escaped observation until 1863, when ClaparMeil) dis¬ 
covered a single female specimen on the coast of Normandy. To 
this, he gave the name Ghcetosoma ophiocephalum. 

Three years later, Metschnikoff found them in considerable 
numbers in the Mediterranean Sea, near Salerno; and, in 1867, 
published a brief description (2) of a species difiering slightly from 
that found by Claparede. 
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Between 1867 and 1881, four zoologists, Greef(3), Barrois(4), 
Panceri(5), and Levinsen(6) recorded the finding of ChcBtosoma 
in such widely separated localities as the Canary Islands, Brit¬ 
tany, Ischia, and Greenland, but added little or nothing to the 
description given by MetschnikoJff, though Panceri added another 
species, O. tristicochceta Panceri. He himself considered this to 
be a new genus, to which he gave the name TristicochcBta 
inarimense'y but it is now thought that the difference on which 
he based his classification is not of generic importance. JSothing 
further is recorded of Ghcetosoma for twenty-six years. Then, 
in 1907-1908, Schepotieff(7-8) published a brief, general account 
of the group, including a description of two new species, which 
he had found at Bergen and Naples. Seven years later, a short, 
systematic description of two additional species appeared in a 
paper by Southern in the Clare Island Survey Series (8). 

I have not had an opportunity of seeing the original papers 
by some of the earlier workers(4-6), but Schepotieff states that 
they are all brief and superficial, and based almost exclusively 
on studies of whole preparations. 

Levinsen’s description is not made clear by illustrations, and 
is so imperfect otherwise, that identification of the new species 
he reported is uncertain. According to Schepotieff'(8), it is pro¬ 
bably identical with ChcBtosoma tristicochceta, Greef (3) confines 
himself to the statement that he frequently found Chcetosoma 
in different localities on the coast of the North Sea and the 
Canary Islands, but, beyond a few new species (which he does 
not describe or name), he could add nothing of importance to 
Metschnikoff's description. His paper, on some remarkable 
forms of Arthropod- and Worm-Types, deals mainly with the 
consideration of the systematic positions of this and other 
genera, which he designates as remarkable creatures, new or 
incompletely described, which bear in themselves the character¬ 
istics of different classes of animals, without inclining, with any 
decision, to one or other of them. He considers that the study 
of these yet living transition-forms between different classes of 
worms offers a great attraction to investigators, and demands as 
complete an investigation as possible, from every point of view, 
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of their organisation and life-history. Schepotieff's papers(7-8) 
deal with what he terms “The Nematoid representatives of the 
microscopic fauna of the rocky sea-bottom,” including, in this 
term, the Desmoscolecidm^Echinoderidm^ ChcBtosoma^ Rhahdogaster, 
and Trichoderma, His description is based on collections made 
on the coasts of the Adriatic, the Gulf of Naples, and the fjords 
of Norway. In the lattet place, he had made extensive dredg¬ 
ings on a submarine reef running across the Byfjord near Bergen, 
and obtained ChcBtosoma in large numbers in the coast-zone (10- 
15 metres), in the years 1903 and 1905. 

In his first paper (7), he gives a brief description of the external 
features only, explaining that the internal organisation is very 
difficult to investigate, owing to the strong development of the 
external cuticle, and its impenetrability to reagents. A year 
later, 1908, he published a fuller account (8), including in it ob¬ 
servations on the internal anatomy made by means of transverse 
sections of a single species, Chcetosoma lonyirostrum. This, ap¬ 
parently, was the first time a successful attempt had been made 
to section the worm. But the drawings are lacking in detail, 
and a much fuller description is required to complete our know¬ 
ledge of the anatomy of this group. As yet, too, no work at all 
has been done on the life-history. 

Until 1914, the Chcetosomatidm were not known to occur out¬ 
side the waters of the North Atlantic and Mediterranean Seas, 
though Schepotieff expresses the opinion that they are cosmo¬ 
politan, and belong to the most numerous and most typical re¬ 
presentatives of the microscopic fauna of the rocky sea-bottom. 
In that year, Professor Haswell found a few individuals of two 
new species in Port Jackson, N.S.W.- and, some time later, he 
drew my attention to them. 

During the past year, I have collected and examined specimens 
of these, and two additional species from the sea-shore in the 
vicinity of Sydney. The present paper is a record of that work, 
and an attempt to follow Greeks advice(3), and give as complete 
an account as possible of tlie anatomy of these curious, little 
creatures. 
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Mode of Occurrence, 

I have not found the Chcetosomatidm anywhere in the great 
numbers mentioned by Greef (3) and Schepotieff (7), but I have not 
been able to make dredgings on the sea-floor at depths of 10-15 
metres, where Schepotieff found them to be most numerous in 
the By fjord. My search has been confined to depths accessible 
from the shore, from lowwater-mark to 5-6 feet below it, ob¬ 
taining material from this depth by means of a long-handled net, 
and a bucket. 

Long and careful searching has revealed a few scattered repre¬ 
sentatives in most of the material collected from clumps of 
molluscs and seaweed in dijQferent parts of Port Jackson and 
Broken Bay, and along the ocean-shore between these two bays. 
Round Circular Quay, they are to be found in fair numbers on 
the growth on the jetties; but, in the very dirty water of 
Darling Harbour, they appear to be almost entirely absent. I 
found only one in a very large quantity of material collected 
from an old pile, 40 feet long, which had just been pulled up, 
this specimen coming from a depth of 16-18 feet below low- 
water-mark. Further up Port Jackson than this, (a distance of 
some miles from the ocean), I have not found any. In all, T 
have secured about 100 specimens as a result of collections ex¬ 
tending over six to eight months in 1916 and 1917. The 
majority of these came from Circular Quay, Cremorne, and 
Vaucluse, in Port Jackson; and Lion Island and Pitt Water, in 
Broken Bay. Most of them, I have found at very shallow 
depths, a few actually above lowwater-mark, and all of them 
among the growth of Algae, Sponges, Molluscs, etc., on rocks or 
piles. They do not appear to be present where the sea-floor is 
composed of pure sand or mud, nor in coralline zones. 

Methods of Collecting employed 

The methods of collecting adopted varied only slightly with 
the different species. When dealing with large quauitities of 
material, the clumps of seaweed, sponges, etc., were transferred 
to a large bucket of sea-water, broken up, and thoroughly washed. 
The fine mud in suspension in the water was washed off by means 
of a' siphon-funnel, the mouth of the funnel dipping into the 
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bucket being covered by miller’s silk, to prevent the escape of 
anything but the finest sediment. Fresh water was continually 
added, till that in the bucket became fairly clear. It was then 
poured off into another vessel through a coarse wire-sieve to get 
rid of the more bulky material (some of which was kept for later 
examination), and concentrated by siphoning or filtering off most 
of the water through miller’s silk. 

The constant choking up of the silk by the fine sediment 
caused a good deal of difficulty in the use of the siphon. The 
vsame difficulty was experienced in filtering, when the finer 
quality of miller’s silk was used, but I was uncertain whether 
the coarser quality would catch the Chcetosoma. It was neces¬ 
sary, therefore, to keep the filtrate from the coarser silk, filter it 
through the finer, and examine the material caught on this, and 
the water which passed through it. I was also uncertain whether 
the washings given to the bulky material collected were effectual 
in detaching the worms adhering to the seaweed, etc. 

Until these points were settled, it was necessary to make four 
sciparate examinations under the dissecting microscope of each 
lot of material. 

(1) . Seaweed, shales, sponges, etc. 

(2) . Material caught on coarser silk. 

(3) . Material caught on finer silk. 

(4) . Filtrate from the finer silk. 

I have never found anything but finely suspended mud in 
ISro.4, and, so far, no Chcetosoma in No.3; so that I think the 
coarser silk, which filters much more rapidly, can be used with 
safety. When dealing with small quantities of material gathered 
along the shore, I shake and wash it thoroughly in a jar, and 
filter off the water directly through the coarser silk, without 
making use of the siphon. The material caught on the cloth is 
either washed into a small dish of sea-water for immediate micro¬ 
scopical examination, or fixed for later examination. 

Whether the washing is effective or not, seems to depend on 
the species of worm present. Notochmtosoma tenax clings so 
firmly to any support, that it is most difficult to detach it. I 
had found several worms of this species in material which had 
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been fixed before washing, but six hours’ search through a second 
lot of material (fresh) from the same spot yielded only a single 
specimen, A careful examination of shells and seaweed revealed 
the living worms still clinging to them, after a very thorough 
washing. It is most difficult to detect the worm against the 
dark background of seaweed, so that, unless living specimens are 
re(][uired, the material collected is fixed before washing. With 
(7. Jiaswell% there is not the same difficulty, as they wash ofi* 
much more readily. 

Methods op Preparation. 

Various fixatives have been tried—formalin, sublimate-acetic, 
Carl’s, glycerine-alcohol, and 70% alcohol, hot and cold. Formalin 
or sublimate-acetic, which for bulk-fixing are the most con¬ 
venient, seem to give as good results as any. 

Stains used in the preparation of whole mounts include Erlich- 
hsematoxylin, picro-hsematoxylin, picro-carmine, borax-carmine, 
and para-carmine. The picro-stains give very poor results. 
Erlich-hsematoxylin and borax-carmine seem to be the most satis¬ 
factory; but the worm requires prolonged immersion in these, 
especially in the first, owing to the thickness of the cuticular 
covering. The length of time required varies with the species; 
three or four days for the species which have a very thick cuticle. 

Clearing is a very difficult process, as most clearing agents, 
unless very carefully applied, shrivel and distort the animal. 
The more delicate C. hmwdli mounts .well in glycerine-jelly, 
when cleared for some time in glycerine-alcohol (glycerine, 10%; 
alcohol, 90%) under a bell-jar; but for the species with thicker 
cuticle, clove-oil orcedarwood-oil must be used, and the mounting 
done in Canada balsam. I have found clove oil the best, but it 
is necessary to add it very gradually, drop by drop, to the abso¬ 
lute alcohol, bringing up to pure clove-oil only after a day or two. 

For section-cutting, the double embedding, paraffin-celloidin 
method was used. A few worms were embedded direct in paraffin, 
after clearing in cedar-oil, but the result was unsatisfactory; as 
was also the case when a celloidin-block was dispensed with, the 
worm being transferred direct from i% celloidin-solution to 
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chloroform. In these cases, the handling of the minute speci¬ 
mens was a great difficulty. In all cases, I found it necessary 
to stain the worm slightly before embedding, in order to locate 
it with the dissecting microscope when cutting out the celloidin 
or paraffin block. 

The mounted sections were afterwards double-stained with 
Erlich-haematoxylin and eosin. Satisfactory sections are difficult 
to obtain. ChcBtosoma haswelli is so delicate, that the body- 
walls tend to fall together during the embedding process; and, 
when this occurs, the transverse sections take the form of a 
narrow thread, in which it is impossible to make out details of 
internal structure. Chcetosoyna falcatum and Notochmtosoma 
tenax^ which have a very thick, external cuticle, and, conse¬ 
quently, a firmer outline, sometimes give good transverse sec¬ 
tions, but they tend to tear out of the block, especially in longi¬ 
tudinal section. 

For many of the specimens examined, I am indebted to Pro¬ 
fessor Haswell, whom I have to thank for the direction of the 
work, and in whose laboratory it was carried out. 

I have also to thank Acting-Professor S. J, Johnston for the 
valuable assistance he has given me in the preparation, both 
of the material and the paper; and Mr. R. J. Tillyard for his 
kindly and helpful criticism and interest during the progress of 
the work. 

Structural Features of the Ch,etosomatid^. 

All the GhoBtosomatidm have an elongated, cylindrical, worm- 
like body, tapering posteriorly to a sharply pointed tail, and 
usually swollen anteriorly to form a more or less distinct head. 

For purposes of classification into genera and species, the dis¬ 
tinguishing features are the shape and size-of the head-swelling, 
and the extent of its demarcation from the trunk; the character 
of the pharynx; the number of rows of ventral and head-set^, 
and their position; the character of the setae; the relative pro¬ 
portions of the trunk; the thickness of the external, cuticular 
covering; the variations in the character of the transverse stria- 
tions, and in the size and arrangement of the body-hairs with 
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which it is beset; and the general shape which the worm tends 
to assume, when fixed. 

In all species hitherto described, the head-area is clearly dis¬ 
tinguishable into three regions. 

(1) . The frontal part, known as the rostrum, on which the 
cuticle is not striated. This, as a rule, bears the anterior “head- 
hairs” or setae, and a pair of curious, laterally situated, spiral 
grooves. 

(2) . The middle part, always the narrowest of the three regions, 
which is ringed by cuticular striations, much coarser and more 
strongly marked than on any other part of the body. 

(3) . The hinder part, only distinguishable from the trunk by 
its greater thickness, and the “neck”-constriction which marks 
it off from the latter. 

But in two of the New South Wales species now described, 
there is little or no demarcation of a head-region. The pharynx 
lacks the typical, swollen “bulbs,” and, in consequence, the 
anterior end of the body is very little, if at all, enlarged. The 
worm can be distinguished from a Nematode only by the rows of 
ventral setse, and its characteristic creeping mode of locomotion. 

The absence of a head-swelling would seem to suggest that 
these worms are more nearly allied to Iihahdogaster{2, 10) than 
to Chmt^scyma. But, in the general structure of the body, they 
differ considerably from Ehahdogmter^ and are very similar to 
other species af ChcBtosoma, There is no median constriction of 
the trunk; the ventral setje are stout, hollow rods, with distal 
segments, not delicate and crook-like, as in Rhabdogaster\ and 
the female genital pore and genital organs are situated in the 
anterior, not the posterior half of the body. 

I have, therefore, placed these two worms as a new genus, 
NotochoBiosoma^ in the family Chcetosomatidm, The typical 
rostrum is present in both species of Kotoohcetosema^ but there is 
no special “banded"^’ area of coarsely striated cuticle behind it. 
This banded area is also absent in one of the New South Wales 
species of ChcBtosoTna^ described as C»fcdcatuTi/i. 

The number of rows of ventral, locomotor setae is of consider¬ 
able systematic importance. All four Kew South Wales species 
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have four rows. Of the Chmtosomatidce hitherto described, three 
species have two rows; three species, three rows; and two 
species, four rows. It has been suggested that these three types 
should be placed in three distinct genera. 

The number of setae in each row varies in all cases with the 
age of the animal, and is, therefore, not altogether a specific 
character; but the relative extent of the body covered by the 
rows varies considerably in the different species, as does,-also, 
the character of'the setae. 

Two species have been described in which the setae are all 
simple; in the others, either the setae are all compound, with a 
small distal segment, or both simple and compound setae are 
present. 

In all species, the part of the trunk on which the setae are 
situated serves as a sole, the ventral setae become firmly attached 
to some support; and the worm rears itself up and stretches the 
anterior part of its body forward, when about to move. Schepo- 
tieflf states (7) that it then attaches itself, and draws itself 
forward by means of mouth-teeth. But in all cases in which I 
have been able to observe the OhmtosoT/natidce alive, it is the 
dorsal ‘head-hairs,’ or setae arranged in a semicircle on the hinder 
part of the rostrum, which perform this function. In the case of 
N, tenax^ I have been able to make out small, distal segments on 
the dorsal setae, very similar to those on the ventral setae. The 
adhesive power of these setae seems to be very great, and the 
animal can only detach itself by a sharp jerk after each forward- 
movement. 

The character and arrangement of the trunk-hairs varies con 
siderably in the four New South Wales species. In Gh.falcatunHy 
tliipy are so short and scattered as to be hardly noticeable; while, 
in CA. Jiaswelli, they are very long and prominent, and are 
markedly swollen at the base. 

The internal organisation is simple. There is a body-cavity, 
and tiie alimentary canal is a simple, straight tube extending 
through the body from the mouth, at the anterior end, to the 
anus on the ventral surface close up to the posterior end of the 
body. A glandular mass, lying dorsal to the posterior end of 
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the alimentary canal, and opening by a pore at the posterior 
extremity of the tail, is evidently excretory in function. Glands 
of some kind are also present in the head-region of some, if not 
all, the species, lying above the pharynx. They appear to be 
connected with the hollow, dorsal, locomotor setae. 

Some species show traces of a nervous system, in the shape of 
an ill-defined ring round the pharynx. The peculiar, lateral 
grooves on the rostrum are probably sense-organs of some kind. 
In the possession of a ‘tail-gland,’ and these lateral grooves, the 
ChcBtosomatidm resemble many free-living, marine Nematodes. 
The resemblance is discussed in the detailed description of CA. 
falcatiim. 

The sexes are separate. In the male, a single, simple tube 
extends from the anterior region to open with the rectum at the 
anus, and two, equal, penial setae are present The female 
sexual organs consist of paired ovaries, anterior and posterior, 
each opening by an oviduct into a common uterus. The female 
genital pore is situated on the ventral surface, about or in front 
of, the middle of the body. The ova are relatively few,- and 
fairly large; and the animal appears to be oviparous. 

Descriptions of the Species. 

Chjetosoma palcatcm, n.sp. (Plates xliv.-xlv.). 

A few individuals of this species were found in 1914, by Pro¬ 
fessor Has well, in material collected at Cremorne, Port Jackson; 
and the majority of the specimens, which I have obtained since, 
have come from the same locality. I have obtained only four 
specimens elsewhere; one in material from Vaucluse, in which, 
also, I found N. tenax; and three from the rocks between tide- 
marks at Long Reef, a very exposed portion of the ocean-coast. 
At Cremorne, they were all taken from among the growth of 
shells and seaweed on a vertical rock-face, at a depth of from 
4-5 feet below low water mark. They are scattered very sparsely 
through the material, and the search for them is a lengthy one, 
necessitating a preliminary fixation; and I have not yet been 
able to obtain any living specimens. 

Ch./alcatum is an elongated, approximately cylindrical, worm- 
like animal, greyish-white in colour. In length, it does not 
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exceed 1*10 mm., and proportionally it is unusually broad, the 
trunk, in the largest specimens, attaining, at its widest part, a 
width of 0*092 mm. Dorsal and ventral surfaces are recognis¬ 
able, and anterior and posterior ends. Anteriorly, the body is 
enlarged to form a head-like swelling (PI. xliv., }§d,) marked off 
from the trunk by a well-defined neck-constriction (PL xliy., nk.). 
Posteriorly, the trunk terminates in a short, sharply pointed, 
downwardly directed tail (PL xliv., tl,). The mouth-opening(w.) 
is anterior and terminal, and the anus (a.) is situated on the 
ventral surface, a short distance in front of the tail (0*06 mm. 
to 0*09 mm., according to the length of the animal). The sexes 
are separate, and, in the female, the external genital aperture is 
situated on the ventral surface, a little in front of the middle of 
the body (PJ. xlv., §, gjp,). When fixed, the animal usually 
assumes the shape of a query-mark, or a sickle, the anterior half 
of the body being strongly arched, with the concavity of the 
arch directed ventrally* while the posterior half is straight, or 
only very slightly bent in the opposite direction (PL xliv.-xlv.). 
The female genital aperture is situated close to the beginning of 
the anterior arch, in the region where the body attains its 
greatest width. Even in sexually immature worms, the anterior 
half of the trunk is always slightly wider than the posterior 
half, which is further distinguished by the presence, along the 
whole length of its ventral surface, of four longitudinal rows 
of stout, locomotor rods or setse (PL xliv.-xlv., i.r., o.r.). The 
whole body is enclosed in a thick, opaque cuticle, which, except at 
the extreme anterior and posterior ends, is divided up by close-set, 
transverse grooves, into numerous minute annuli or striae (PL 
xliv.-xlv., cut.y The grooves are broad, and penetrate to nearly 
the full depth of the cuticle (Text-fig. 12, cuL). For the most part, 
they encircle the body in parallel lines, but, occasionally, adjoin¬ 
ing grooves anastomose. On no part of the head or trunk is 
any variation in the size and thickness of the striae to be recog¬ 
nised. The head-swelling is large in proportion to the size of 
the trunk, attaining a length of Jth to 4th that of the trunk; 
and a breadth usually slightly greater than the average breadth 
of the trunk. It is elongated-oval in shape, and is bluntly 
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rounded off anteriorly. Here, for a length of about one-fourth 
the total length of the head, the cuticle is devoid of stria), and 
is beset with numerous, very long hairs (PI. xliv.-xlv.; Text-fig.l). 
Three transverse rows of setae are arranged in a semicircle far 
forward on tBe dorsal side of the rostrum. The corresponding 
setae of the three rows are in line, and form portions of longi¬ 
tudinal rows; the remaining portions of which are formed of 
unmodified hairs, extending from the Junction of the striated 
cuticle with the rostrum, to its anterior margin (Text-fig.l, d.s.) 
A. second row, consisting entirely of unmodified hairs, is inserted 
close beside each of these rows (Text-fig.l, h,h.). The hairs are 



Figs. 1-2 .—(Jhfvtosmia faJLcatum^ n.sp. 

Fig.l.—Surface-view of rostrum, showing arrangement of hairs and setse; 
(x630). 

Fig. 2.—Longitudinal section through the rostrum in the plane of the 
lateral sense-organs. The cut ends of the dorsal setse show above 
the section; m.t., tissue surrounding the mouth; mouth-setie. 

For other lettering in these and other legends, see under Expla¬ 

nation of Plates. 

long and slender, having an average length of 0-022 mm., and 
taper to a fine point. They project vertically up from their 
point of insertion in the rostrum, but the setse, which are stout 
and blunt, and about 0*015 mm. long, are inserted by broad 
bases in depressions in the cuticle; and are strongly arched 
forward and downward, bending over the anterior margin of the 
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head, and forming a semicircular fringe above the dorsal side of 
the mouth-opening (Text-fig. 2, d.s,). These ^setae’ probably 
correspond to the hinder head-hairs described by Schepotieff 
(7-8) for other species of Ghcetosoma, but do not correspond 
in position with either the hinder circle of head-hairs or the 
frontal head-hairs mentioned by him. Unmodified hairs, similar 
to those on the rostrum, 0*022 to 0*026 mm. long, occur on the 
posterior part of the head, and appear to be arranged more or 
less regularly in longitudinal rows. The cuticle of the rostrum 
stops short of the extreme anterior end (Text-fig.2, r.), leaving 
a circular aperture through which the body-tissue projects in a 
lip-like arrangement surrounding the mouth. On this, there is 
a circle of very minute hairs or setse (Text-fig. I, te.)^ apparently 
six to eight in number, but, on account of the extremely small 
size of all these parts, details are difficult to determine with 
accuracy. 

On either side of the rostrum, very close to the anterior 
margin of the cuticle, there appears a curious cuticular marking 
in the form of an open, spiral groove, the open end being 
directed posteriorly (Text-figs.1, 2, Lo.), Similar cuticular mark¬ 
ings are mentioned by Metschnikofi: (2) and Schepotieff (7-8) as 
occurring on all species of Ohcetosoma hitherto recorded, Schepo- 
tieflf seems to think they are peculiar to the Chcstosomatidce^ and 
compares them(7) with the wing-like head-appendages of the 
DesmoscoUcid(B. But I have seen similar markings on some 
small marine Nematodes, and Bastian has figured them in some 
of the illustrations to his monograph on the Anguillulid(B{i±), 
notably on Comesoma vulgaris^ though he does not mention then> 
in his description. De Man, in his ‘ Nordsee Nematoden’(12)j 
also records them as occurring in Enoptus^ Oncholaimua^ Anti- 
ooma^ and Tripyloide^^ in conjunction with the ** paired lateral 
organs,” which, he suggests, may be either excretory or sensory 
in function. So far as I have been able to determine, they are 
purely superficial cuticular structures. I cannot detect any sign 
of ducts leading away from them, nor any connection with the 
deeper layers of the body. But it Ls possible that such connection 
does occur, being difficult to detect on account of its extreme 
minuteness. 
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Immediately behind the ‘head,’ the trunk is sharply con¬ 
stricted to form a narrow ‘neck’ which is less than one-third the 
width of the head (PI. xliv.-xlv., nh.). Behind the neck, the trunk 
rapidly broadens to its widest part in the anterior region of the 
body, becoming slightly narrower again in the posterior region, 
which bears the locomotor rods. The terminal portion of the 
trunk,^distinguished as the ‘ tail,’ is very short in this species, 

being not more than 0*051 mm. 
long in the largest individuals. 
While devoid of striae, its cuticle 
is not quite smooth, being min¬ 
utely pitted all over (PI. xlv., fig. 
2a; Text-fig.3, tL), A few, very 
fine hairs are scattered over the 
surface of the trunk (PI. xlv., t.h.). 
These are never more than 0*007 
mm. long, except towards the pos¬ 
terior end, where three or four 
pairs of much longer hairs occur 
on the dorsal surface. The last 
and longest of these, 0*026 mm 
long, are inserted very close to¬ 
gether just at the junction of the 
striated trunk-region with the tail 
(Text-fig. 3; PL xliv., xlv., e.A.). 
The ventral rows of locomotor setse 
extend fi*om behind the anus 
nearly half-way up the trunk, to 

„ the beginning of the anterior 

Yig.Z.—Gh.fafcatmn. rni ^ j. • 

-n ^ • 1 / 1 curve. The number of setse in 

Posterior end of male; ( x o2<.)). . ^ j-xj. 

each row varies with the size and 
age of the animal; but the relative extent of ventral surface 
covered by them remains about the same in specimens varying 
in length from 0*528 mm. (the smallest) to 1 *104 mm. (the largest 
obtained by me). The two inner of the four rows are situated 
close together along the middle of the ventral surface, each row 
consisting of from 12 setae in the smaller to 23 in the larger 
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individuals (PI xliv., xlv., Lr,). The setse (O-OlSmm. toO 022 
mm. long) are all compound, each consisting of a stout, tubular 
rod inserted by a broad base in the cuticle, bearing, at its distal 
end, a very small, leaf-like, movably-jointed segment (PI. xlv., 
fig.26). They are separated by fairly wide intervals posteriorly, 
but are more closely crowded anteriorly, especially in the older 
individuals. In front of each inner row, and directly continuous 
with it, there are, in individuals of all ages, three or four, small, 
simple setae of the same length (0*007 mm.) as the trunk*hairs 
lying in front of them (PI. xlv.', s.). The trunk-hairs continue 
the ventral rows to the anterior end of the trunk (PI. xlv., 

The two outer rows of locomotor setae begin, as a rule, about 
three setae further back than the inner rows (PI. xlv., o.r.), and 
are situated ventro-laterally, separated by a fairly wide interval 
(0*018 mm.) from the inner rows. In the male (PI. xlv.), they 
consist of simple and compound setae, alternating fairly regularly, 
there being, in the adult worm, about twelve compound and 
seven simple setae in each row. The compound setae (o.s.) are 
quite similar in size and character to those of the inner rows; 
the simple setse (5.s.) are the same length, but are very slender 
and taper to a fine point. In the female, the outer rows are 
composed entirely of compound setae, about twenty-one in number 
in the adult (PL xlv.). The inner rows cease before the anus, 
but the outer rows are continued back on either side of it, almost 
to the junction of the trunk with the tail. In the female, the 
postanal portion of the row consists of three or four compound 
setse exactly like those further forward (PI. xlv,, fi[g.2a). But, in 
the male, the compound setae stop some little distance in front 
of the anus, and the posterior portion of the row consists of eight 
or nine simple setse, shorter than those between the compound 
setse, but stronger, stouter, and very sharply pointed. The last 
pair are frequently inserted right on the tail-point (PI. xlv., fig. 
la). They appear to correspond closely with the double row of 
setse present in the region of the anus, in some of the free-living 
marine Nematodes, where they constitute one of the external 
characteristics of the male. They are described by Bastian(ll) 
for the genersi A7iiicoma, I!7ioplus, and Comesomo', and in greater 
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detail by De Man (12), for several species of these genera, e.g,^ 
Enopluis communis^ in the male of which are found, ‘‘between 
the anus and the aperture of the accessory organ, eighteen seta? 
on each side of the ventral middle line.” 

In the adult female, the trunk is circular in cross-section in 
front (Text-fig.5), slightly flattened dorso-ventrally into a more 
oval form in the region of the genital organs (Text-fig 20), and 
posteriorly is broadly ovate (Text-fig. 1 f) \ the narrowest part 
lying between the ventral locomotor setae. The cuticle, which 



Figs.4,5.— Ck, fajcafiun 


Fig.4.—Transverse section through head in the region of the anterior 
pharyngeal bulb; ( x 610b 

Fig.o.—T.S. through anterior part of trunk of same specimen; (x 610); 
hyp,, hypodermis; s.e., subcuticular layer of body-wall; LmJ)., 
lateral mesodermal band; y., glandular masses round pharynx, 

forms the external covering of the body, is structureless, and 
quite homogeneous. It forms a relatively broad layer (0*004 mm., 
in a worm which has an average diameter of 0*048 mm.), and is 
of uniform thickness throughout (Text-figs.5-8, cut,). Beneath 
the cuticle is a much narrower layer {s,c ), in which it is impos¬ 
sible to make out any definite structure. It is strongly refrac¬ 
tive, and appears bright yellow in sections stained with haema- 
toxylin and eosin. Its internal outline is very irregular, both 
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in transverse and in longitudinal sections, due to variations in 
its thickness. In places, it projects into the body-cavity in the 
form of sharply angular thickenings (Text-fig.20, but these 

thickenings are not constant in position, and there is no indica¬ 
tion whatever of definite longitudinal lines in it. No cell-bound¬ 
aries and no nuclei are visible within it, but scattered nuclei 
may occasionally be seen, lying along its inner surface (Text-fig. 
12a). Four very definite thickenings of mesodermal tissue lie 
along the inner surface of this, and are respectively dorsal, 
ventral, and lateral in position (Text-fig.5, l.m.b,). 

They extend throughout the length of the trunk, from the neck- 
constriction to the beginning of the tail-region, forming four 
longitudinal ridges on the body-wall (Text-figs. 12,13). They 
appear to consist of a clear, net-like protoplasm, containing 


Fig. 8. 

rigs.6-8.— Gh, J'alcatiim. 

Tr. secs, through trunk of a young specimen, showing the four, large 
mesodermal ridges on the body-wall, and the structure of the 
alimentary canal; { x 830). 

Fig. 6.—Section through anterior region. 

Fig. 7.—Section through middle region, showing rudiment of genital system. 
Fig. 8.—Section through region of the ventral set®. 

granules and nuclei, the latter being crowded along the inner 
surface of the ridge. These ridges are most clearly distinguish¬ 
able in a young and immature worm, where they are relatively 
much larger than in the adult (Text-figs.6-8). In a worm, in 
which the alimentary canal and genital organs completely fill 
out the ccelomic cavity, and press closely against the body-wall 
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in the middle region of the body, the ridges, especially the lateral 
ridges, are only recognisable as thin strands containing a few 



I’igB.9-11.— Oh. falcatum. 

I’ig.Q.—Horizontal, longitudinal section through head; ( x 830). 

Fig. 10.—^T.S. through rostrum, showing insertion of dorsal setse. 

Fig. 11.—^T.S. through anterior extremity of head, showing mouth-open¬ 
ing, and cut ends of dorsal setae; c.p., cuticle lining pharynx; 
bands attaching pharynx to body-wall; p.c., glandular cells surround¬ 
ing anterior end of pharynx; mJ., tissue surrounding mouth-opening. 


deeply stained nuclei and granules (Text-figs. 14,15). The dorsal 
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ridge is more definite in outline and appears to be in contact 
with the alimentary canal throughout its length. In the head, 
the space between the pharynx and the body-wall is almost com¬ 
pletely filled out with a loose, hypodermal tissue (Text-figs.9,10, 
hyf ), but, in the trunk, a definite ccelome is present, between 
the enteric canal and the body-wall. In the young worm, this 
space is relatively large, and extends uninterruptedly from the 
neck to the tail-region, where it is again filled out with proto¬ 
plasmic tissue But, in the adult, it is extensive only in the 
region of the oesophagus (Text-fig.5, cod.). Further back, it 
becomes almost completely occluded by the growth of the genital 
organs and intestine. The enteric canal is a straight tube 
running through the length of the body, from the mouth, at 
the anterior end, to the anus near the posterior end, By varia¬ 
tions in its width, and in the thickness of its walls, it is dis¬ 
tinguishable into pharynx, oesophagus, intestine, and rectum. 

The three-rayed mouth-opening (Text-fig.ll) leads, through a 
very short and narrow passage, into a rounded bulb with thick, 
muscular wails, the anterior pharyngeal bulb (Text-fig.9, a.ph.). 
Its narrow cavity is rayed in cross-section, and is lined by cuticle 
(c.p.) which, everywhere thick, is thickest in the anterior portion, 
where the lumen is sl^^tly larger than it is further back. Its 
walls are composed ^ a complicated system of circular, longi¬ 
tudinal, and radial muscle-fibres. Bands of muscle-fibres (Text- 
fig, 10,^/'.) attaoli its anterior end to the cuticle of the body- 
wall dorso- and ventro-laterally, and further back, towards its 
posterior end, there appear to be finer strands of fibrils running 
forward to attach it laterally. The anterior pharyngeal bulb 
jBxtjends^rough a little more than one-third of the length of the 
head, and is followed immediately by a second rounded swelling 
of equal length and width, the posterior pharyngeal bulb, the 
wails of which are composed of a less complicated system of 
radial muscle-fibres. Its lumen is still very narrow, and is lined 
with cuticle (Text-fig.9, p.ph.). It is divided by a well-marked 
constriction from the oesophagus, which is slightly swollen in 
the head-region to form a third, much smaller bulb (PI. xliv., a.o.). 
This, however, differs from the pharyngeal bulbs in having non- 
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muscular walls, and a fairly wide cavity not lined by cuticle 
(Text-fig.9, a.o.). Behind the neck-constrictiop, the oesophagus 
extends back to the region of the genital organs as a cylindrical 
tube of uniform diameter, occupying a large part of the space 
enclosed by the body-walls (Text-fig.5, ce.). In an adult female 



Figs. 12-13.— Gh. falcoUum. 

Fig. 12.—L.S. through female, in region of ventral setjn; ( x 610). 

Fig. 12a.—L.S. through body-wall between the mesodermal bands, showing 
the subcuticular layer with nuclei (?;.). 

Fig. 13.—L.S. through body in region of anterior ovary and uterus. At 
the back of the uterus, the section passes through wall of intestine 
only. 

worm, which is 0*055 mm. in cross-section, the diameter of the 
oesophagus is 0*033 mm. The walls are relatively thick, and 
composed of a single layer of large, rectangular cells, with thin 
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but easily^ recognisable wails and loose, granulated protoplasm. 
Kach cell contains a large, oval nucleus, having a single, more 
darkly staining'nucleus in it. There are from six to eight cells 
in cross section. Further back, the entire canal becomes crushed 
up against the dorsal body-wall by the growth of the genital 
organs, and the walls become thinner (Text-figs. 12, 13, 20-22, 02 .). 
Behind the genital pore, where it passes backward to the left of 
the posterior ovary, its walls are very thin, and the cell-bound¬ 
aries and nuclei are difficult to distinguish, while the protoplasmic 
contents become denser (Text-figs.23-24, os.). Vacuoles(Fig.24,v.) 
and numerous rounded bodies, staining deeply pink with eosin, 
are present. 

Immediately behind the posterior ovary, at the level where 
the first setae of the ventral rows appear, it completely fills up 
the coelomic cavity (Text-figs. 12, 14, Here, the walls 

are still thin, so that the lumen is relatively very large, and this 
part of the canal rhay, perhaps, be regarded as a stomach. The 
walls increase in thickness as it passes back, though still formed of 
a single layer of from 15-20 cells, which vary considerably in size. 
A short distance in front of the anal aperture, it passes suddenly 
into the rectum through a narrow passage surrounded by eight 
or nine very large, wedge-shaped cells with clear, protoplasmic 
contents, and large, round nuclei (Text-fig. 16, a:.). Behind the 
constriction, the walls are extremely thin (Text-fig. 17, rc.), the 
passage is dorso-ventrally compressed, and lined with cuticle, 
and the anus, by which it opens on the ventral surface, is a 
transverse slit situated on a slight projection. A good deal of 
food-matter is present in all parts of the enteric canal in the 
adult worm, but it consists of a kind of granular in which 

it is difficult to recognise anything definite. I have seen, how¬ 
ever, a Desmid, a small Foraminiferal shell, and several chains 
of minute Algal cells among the debris. In an immature female 
worm, the cells forming the wall of the enteric canal are rela¬ 
tively very large, and few in number; and the lumen is very 
small, in parts almost completely closed-up (Text-figs.6-8). Sur¬ 
rounding the anterior end of the pharjmx, there is a group of 
large cells staining deeply blue with hsematoxylin, which pro- 
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bably function's digestive glands (Text-fig. 9, y.c.), and in addition, 
there are several granular masses of a yellow colour embedded 
in the hypodermal tissue immediately surrounding the mouth, 
which may be glandular. Possibly the pink-stained bodies and 
the vacuoles in the wall of the stomach have a glandular func¬ 
tion. In addition, there is a large, granular mass of tissue, 
staining deeply blue with haematoxylin, situated immediately 
above the rectum (Text-figs.3, 17-19, i.p.). It occupies most of 
the space between the dorsal wall and the rectum, and extends 
as a longitudinal strand into the tail-region, opening by a duct 
at the extremity of the tail. This may correspond to the tail- 
gland described in many marine Nematodes, and thought to be 
excretory in function. 



(x450). 


Fig.21.—^Very oblique section through region of female genital aperture, 
showing portion of anterior ovary and uterus. 

There is no trace of the longitudinal lateral vessels found in 
Nematodes, and the only indication of a nervous system is in 
the shape of an ill-defined granular mass of tissue round the 
constriction between the two pharyngeal bulbs. 
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In the female, there are two ovaries lying in the ccelome below 
the enteric canal, one behind, and one in front of the genital 
aperture (PL xlv., a.ot?., pM,). They are thick and short (about 
0*066 mm. long), and the free end of each appears to be bent over 
on the remainder. The portion of- each furthest removed from 
the genital pore, consists of finely granulated substance in which 
a few", very large nuclei are scattered (Text-figs.20-21, aj'V.). The 
remaining part is divided by distinct walls into large cells, each 
containing a large, round nucleus. These 
are probably ova in process of formation. 
The ovaries open into a single large 
uterus, which, in the adult, always seems 
to contain numerous sperms. The genital 
pore, by which it opens on the surface, 
is a transverse slit, 0*01 mm. wide, situ¬ 
ated on a slightly raised papilla. It 
appears to be surrounded by very small 
setae, and has thick, chitinous walls. 
Immediately below the aperture, lie two, 
thick, elongated cells, with very large 
nuclei, apparently enclosing the uterine 
Embedded in the wall of the uterus, and 
lying free in its cavity, are numerous rounded spots, stained 
bright pink with eosin. 

In the male, the genital apparatus is in the form of a 
straight tube, lying ventral to the alimentary canal, throughout 
a greater part of the length of the trunk (PI. xliv.). It is dis¬ 
tinctly divided into three portions. At the anterior end, 
beginning 0*055 mm. from the neck, is the testis (^.), a narrow 
cord consisting of a solid mass of granular matter not divided 
into cells. Further back, cells become gradually differentiated, 
and pass into a wide, tubular cavity, the vas deferens, where 
they lie loose. At the level of the anterior end of the rows of 
ventral setse, the vas deferens passes very abruptly into a narrow, 

* L.S- through female genital aperture (a.), showing the large cells {%.) 
surrounding the passage into the uterus; ( x 610); sperms in uterus. 
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thick-walled duct, the vesicula seminalis {v $.), which runs back 
to open with the rectum at the anus. At the junction of the 
vas deferens with the vesicula seminalis, the wall of the latter 
is very thick, opaque, and finely granular, and probably func¬ 
tions as a gland for secreting a seminal fluid. "Ihe lumen of the 
vesicula seminalis is difficult to make out. In all fixed speci¬ 
mens, it is filled with what is probably a coagulated fluid. The 
sperms are small and rounded, with a very distinct nucleus, but 
show no trace of the characteristic tail of the tvm'cal sperm. 



Figs.23-24.— Gh. falccUvm. 

Fig. 23.—Oblique section through middle region of trmlk of female, show¬ 
ing portion of uterus, and anterior and posterior ovaries; ( x 450). 
Fig.24.—Section through the same worm, a little further back, showing 
cellular portion of posterior ovary (^.or'.); ap., sperms in uterus; 
r., vacuoles in wall of intestine. 

Two, equally long, curved, penial setae, and a small, accessory 
piece lie dorsal to the rectum. The setae are bow-shaped, and 
have enlarged, proximal ends (Text-fig.3, p.s.). Between the 
sperm-duct and the ventral body-wall, there is a row of block- 
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like, granular bodies, staining deeply blue with hseniatoxylin. 
Similar structures appear to be present in the female, connected 
with the ventral ridge of protoplasmic tissue, 'they probably 
have some relation to the locomotor setae, though T cannot ilind 
any trace of communication between them. 

'I'ype-specimens, Nos. W, 4o2, 4o:i; in the Australian 
Museum, Sydney. 

OhoBtosoma falccUwm, n.sp. Measurements in mras. 



9 

<5 

Total length. 

0*888 

0-840 

Length of head . 

0*144 

0-168 

Length of trunk . 

0*744 

0-672 

Length from tip of tail to anterior end of 
rows of ventral set^ .. 

0*408 

0-360 

Length from tip of tail to anus . 

0*092 

0-077 

Length of tail . 

0*051 

0-033 

Length from neck to 9 pore 

0*312 

_ 

Greatest width of head 

0*063 

0*063 

Greatest width of trunk ... 

0*092 

0*081 

Width at level of ventral setae ... 

0*048 

0*055 

Width at level of neck-constriction 

0*026 

0*026 

Length of rostrum. 

0*040 

0*033 

Length of setae on rostrum . 

0*018 

0*015 

Length of hairs on head . 

0*022 

0*022 

Length of ventral setae . 

0-018.0-016 

0*018-0*016 

Number of setae in ventral rows—outer... 

21 compound. 

12 compound, 

Number of setae in venti*al rows—dinner .. 

23 compound. 

7 simple, 9 anal. 
17 

Ch^tosoma haswelli, n.sp. 

(Plates xlvi.-xlvii.). 


In 1914, Professor Has well obtained a few individuals of tliLs 
species from material collected along the shores of Port Jackson 
and Broken Bay, N.S.W. These were the first of the Chmtoso- 
^natid(B found south of the Equator. In the following year, he 
drew my attention to them, and afforded me the opportunity of 
examining these and other specimens, which he subsequently 
collected. Duiing the last twelve months, I have myself col¬ 
lected some fifty of the same species from various localities round 
the shores of these bays, and along the ocean-coast in the 
vicinity. Gh. haswelli appears to be the most generally dis- 
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tiibuted of the Kew South Wales species. T have found it in 
the same material with each of the other three species; and, in 
addition, at nearly every spot, where a search has been made, to 
a distance as far up the harbour as Circular Quay, and to a 
depth of 18 feet below low water-mark. No collections were 
made at a greater depth than this; and the majority of the speci¬ 
mens were obtained just below tide-marks. 

I have been able to observe a fairly large number of living 
individuals. ‘ In one case, all the specimens were found alive in 
material which had been collected four days pi’eviously. Two 
were kept alive for fourteen days in a crystal-dish, by changing 
the water every day; and were then accidentally crushed during 
an examination under the microscope. A third worm, a young 
specimen, was kept alive for five weeks; and was still active, and 
apparently quite healthy, when it was lost during transference 
to fresh seawater. It had not then reached mature size. All 
the specimens found alive were very dirty, being covered with 
grit. They required frequent cleaning with a very fine cameFs 
hair brush, as it was found that they continued to accumulate 
gi-it every day during the time they were alive, the dirt appa¬ 
rently adhering to a sticky secretion over the whole surface. 

Ch. hastmlli is the largest of the species found here. The 
length of the largest male obtained was 1*32 mm., and of the 
largest female, 1 *44 mm. Sexual organs had not developed in 
the smallest specimen found, which was 0*60 mm. long. The 
worms are mostly S-shaped when fixed (PI. xlvi.). They are long 
and slender, and narrower, in proportion to their length, than 
the cyther species. The females are, on an average, longer than 
the males; and, in both sexes, the head is' broader than the 
average width of the trunk. In the male, there is very little 
variation in the width of the trunk, though there is a slight 
increase in size in the middle region. The female is markedly 
wider in the middle. Typical measurements are given in the 
accompanying Table p.798). 

The head is oval in shape, and well marked off from the rest 
of the body. In length, it is only one-ninth to one-tenth of the 
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total body-length. The tail is fairly long and slender, tapeiing 
gradually to a fine point; and is longer in the male than in the 
female. The body is covered by a thin, delicate, semitransparent 
cuticle, which is marked by very delicate, transverse striations, 
except at the two extremities, where it is quite smooth; and in 



A., Anterior extremity of head of male, showing details of structure of 
rostmm (r.), and banded area (Ik), lateral view.—B., similar view 
of head of female, to show difference in form of lateral sense-organ 
{/.o.); (x630); nuh., hairs surrounding mouth; a.h., terminal 
hairs of the rows extending down the trunk; p., pores in the strije 
of banded area. 

the middle region of the head, where there are from eight to 
fifteen much thicker ridges, forming a well marked band. The 
head, therefore, is distinguishable into three regions, a smooth, 
anterior end or ‘rostrum' (PL xlvL, r,); a banded area (6.); and 
a broader region behind it, on which the transverse striations 
are inconspicuous. The rostrum is short, about one-fifth to one- 
sixth the total length of the head, and is blunted off in front. 
The banded area is of about equal length, and appears to con¬ 
strict the head, which broadens out considerably behind it. The 
ridges forming this band slightly overlap one another from behind 
forward (Fig.25, d.); and, in each ridge, continuing right round 
its circumference, there is a single row of fine pores set very 
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close together (Fig. 2 5,^;.). The pores are very deeply embedded 
(Fig.30, jy.), but show, on the surface, as a row of fine, bright 
dots. They appear to be present only in this region, though the 
surface of the rostrum also is very finely, hut irregularly, pitted 
all over. 

The lateral, spiral grooves on the rostrum are large and con¬ 
spicuous; the spiral is simple and very o^^en, and is turned away 
from the dorsal hairs in the female, and towards them in the 
male (Fig.25, Z.o.). Embedded in the hypodermis, below the 
groove on each side, is a peculiar cell, probably sensory in char¬ 
acter (Fig.31, x), which may have some relation to these lateral 
organs, though I cannot trace any direct connection between 
them. The dorsal semicircle of stout ‘head-hairs’ or setse, in the 
adult, consists of five or six pairs arranged in two rows close to 
the posterior margin of the rostrum (Fig. 25, d.s.), the sette of the 
posterior row being wedged against the most anterior of the 
ridges of the banded area. They have an average length of 
0*025 mm. All the setae are bent forward to such a degree, that 
they lie close to the surface of the rostrum, and follow its shape. 
They are enlarged at the base, and are long enough to project 
over the anterior end, where there is a lip-like arrangement 
surrounding the mouth (Fig.25, m.). 

One immature female, without a genital pore, was found, in 
which there were only four setae in a single row (PI. xlvii., b.). 
In this case, the two inner setae were inserted very close together 
in the dorsal mid-line; and the outer ones, separated from them 
hy a fairly wide interval, are just dorsal to the spiral groove on 
each side. Close to the outer side of each seta is a long, fine 
hair. 

The ventral setie (PI. xlvi., o.r.) are confined to a small 
portion of the trunk, usually about one-seventh the total length 
of the body, whether this is 0*60 or 1*44 mm. The setie are 
arranged in four rows, beginning some little distance in front of 
the anus, about 0*051 mm., in matux'e worms of both sexes, and 
0*034 mm., in young worms. 

The two inner rows are situated very close togethei*, and con- 
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sist each of 14-17 compound setJB (Figs.26, 27, ?>., i?*'). The 
ocinposition of the outer rows differs in the two sexes. In the 
female (Pig.27, or,), there ai‘e 10-14 compound setae in each row; 
in the male, 7-11 compound setae, and 4-5 simple setae alternating 
irregularly (Fig. 26,4^.6*., In young worms, the number is 



Fig,26.— Oh, Fig.2T.— Oh, 


much less. In one specimen, which has only a single row of four 
head-setae, theie are five setae in each outer row. Another young 
worm, 0*60 nnn. long, which appeared to belong to this species, 

* Posterior end of male, showing the arrangement of trunk-hairs and 
ventral seta?; (x 400). The penial setm are visible through the body-wall 
(jL)..*?.); a.4f., setis surnjundiiig the anus; pr.H., pre-anal setie. 

i Posterior end of female, showing the arrangement of hairs and seta* 
on the surface, and also some of the internal structure, as seen through the 
body-wall; { x 400). Fig.*27a.—Seta of inner row of ventral setae; ( x 030). 
Fig.276.—Seta of outer row; ( x 630). 
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had only a single row of head-sette, and only three pairs of 
ventral setie (PI. xlvii., b). But it is possible that this was a 
damaged specimen, since the setse in some of the others examined 
broke off with handling. 

The seta3 of the inner rows (Fig. 27a) are much shorter than 
those of the outer rows (Fig. 276), which are often longer than 
the width of the body in that region; and longer in the male 
than in the female, averaging, in the former, 0*045 mm., and 
0*040 mm. in the latter. The longest setie are at the anterior 
end of the rows. Here, they are more closely crowded than 
they are further back. All the compound seta? are similar in 
character. Each consists of a proximal, elongated, hollow rod, 
and a small, expanded, movably-jointed end-segment, with a deep 
indentation in its distal margin. The simple setae, which .alter¬ 
nate with them in the male, are of equal length, but very slender 
and delicate, and tapering to a fine point. The body-hairs are 
a very conspicuous feature in this species. They are very 
long, relatively to the width of the trunk; and all have a bulb¬ 
like swelling at the base (Figs. 26,27,35, t.h.). They are arranged 
in eight longitudinal rows, two lateral rows on each side, two 
dorsal, and two ventral, which are all continued over the head 
to the anterior end of the rostrum (PL xlvi.). The dorsal and 
dorso-lateral rows extend down to the margin of the tail, but 
the ventral and ventro-lateral rows only to the beginning of the 
ventral setae, with the inner and outer rows of which they are 
respectively continuous. The number of hairs in each row is 
limited, and appears to be fairly constant. On the trunk, there 
are, in the dorsal rows, 20-30 long hairs; dorso-lateral rows, 19- 
27; ventro-lateral, 15-17; and ventral, 15-23. On the head, 
there are, on the hinder region, 3-5 hairs; on the banded area, 
two; and, on the rostrum, 3-4, the terminal hair of each of the 
eight rows being situated right at the anterior margin of the 
cuticle, so that there are eight hairs forming a circle surrounding 
the lip-like prominence, in the centre of which, the mouth is 
situated (Fig.25, a,L). Immediately round the small mouth¬ 
opening, there is another ring of small hairs, about six apparently, 
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but the number is difficult to determine (Fig.25, m.h.). On the 
dorsal side of the rostrum, the rows of hairs are distinct from, 
and lie between, the stout ‘dorsal hairs,’ or setae, already de¬ 
scribed. Oh the trunk, in each row, there are, alternating fairly 
i-egularly with the long hairs, very short, blunt hairs (Fig. 2 6, A'), 
which have a similar bulb-like swelling at the base. Tlais, in all 
the hairs, seems to be hollow. Particles of dirt are frequently 
found adhering to the hairs, and it appears probable that these 
are glandular, and secrete some sort of mucilage. The ‘long 
trunk-hairs’ of the dorsal rows are longer than those of the other 
rows, especially over the region of the genital organs in the 
female, but the variation in length is not marked. In different 
specimens, the length varies from 0*025 mm. to 0*05 mm., and 
seems to average about two-thirds the average width of the body. 

In the male, there are, 
in the region of the anus, 
several hairs differing in 
character from the ordin¬ 
ary trunk-hairs, stronger 
and stouter, and without 
the basal swelling. These 
appear to be very constant 
in position, -i.e., two insert¬ 
ed very close together about 
half-way between the outer, 
ventral row of setae and the 
anus (Fig.26,^ni.‘.), two on 
each side af the anus, one 
behind, and one in front of 
it, in the mid-ventral line 
(Fig.26, and one or 
two others between tlie 
level of the anus and the beginning of the tail. The cuticle of 

* Fig.28.—L.S. through body-wall, cutting through one of the meso¬ 
dermal bands, and the subcuticular layer on either side of it; ( 5 < 9 oO). 
Fig,28a.—T.S. through anterior region of trunk of a young Oh, hasivelli; 

X UoO). 





Figs.2S, h<M,rdn.* 
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longitudinal bands 


the body-wall is a thin, homogeneous layer, about 0*001 mm. thick 
(Fig.28, cut.). An extremely thin, dark line(/.), which, however, 
becomes much thicker in the head, divides it from the next layer. 
This is of about the same 
thickness as the cuticle. It 
is difficult to make out any 
structure in it, but it appears 
to be of fibrous composition; 
and, lying along its inner 
border, there are, at wide in¬ 
tervals, elongated, oval nuclei 
{nuG.). Below it, at about 
equally spaced intervals, there 
run four 
of mesoderm. 

merous, crowded, round nuclei 
{d.m.h.^ and Lm.h,). These 
bands are continuous from 
the neck to the tail, and form 
the innermost layer of the 
body-wall. Within it is a 
wide coelornic cavity (coeh), in 
which lie the enteric canal 
and the genital organs. In 
the head, a loose sort of pro¬ 
toplasmic tissue fills up a 
great part of the cavity, be¬ 
tween pharynx and body-wall. 

Below the ventral body-wall, 
in the region of the ventral 


J^ip.29a:\ 



Figs.29, 29a.— Cli, hasivelli.^ 


setai, there are four rows of block-like, finely granular masses, 
staining deeply blue with hsematoxylin (PL xlvii., 6.m.). They 
are quite separate from one another, about ten to twelve in each 


Fig.29.—L.S. through body-wall in region of ventral set®; (x950), 
Fig.29a.—T.S. in same region; (x 610). The section has been flattened 
out in cutting; r.s., bases of ventral set®* 
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row; and they lie directly under the rows of locomotor setiB 
throughout their length (Figs.27, 29, b.m,). It is probable that 
they have some relation to the sette, since they are found only in 
this region; but T cannot trace any direct connection between 
them. 



Figs.SO, 30a.— Gh. hasiodli. 

Fig.30.—Sagittal, longitiidinal section through head; ( x 660). 

Fig.30a.—Section through mouth-opening; ( x 760). 

The mouth-opening is surrounded by a circular projection, 
which seems to be protrusible, and bears a circlet of fine teeth 
(Fig. 30a). The mouth leads directly into the pharynx, which 
has very thick, muscular walls, and extends through the full 
length of the head. It is constricted in the middle to form 
anterior and posterior bulbs, of which the posterior is the larger 
(Fig.30, a,ph., p.jyh.). Both bulbs are slightly larger in the female 
than in the male, corresponding to a difference in the size of the 
head. The walls of the anterior pharyngeal bulb consist of a 
complicated system of muscle-fibres, the arrangement of which 
is shown in Fig. 30. The passage is narrow, and lined with 
cuticle, which is thickest towards the mouth-opening. Imme¬ 
diately surrounding the passage, there is a mass of finely pig¬ 
mented granules; and deeply embedded in the muscle-fibres are 
numerous, small glands, probably digestive, which open into the 
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pharynx by fine ducts (Fig.33, d.g,). Strands of tissue connect 
the bulb with the inner wall of the rostrum, both at the anterior 
end and further back (Fig.32,6*.). The muscle-fibres in the pos¬ 
terior bulb are all radial, and are divided into three sections by 
two radial gaps, which are very constant in position in different 



Figs.31-33.-—OA. haswelli. 

Series of tr. sees, through the head; ( x 950). The head has been distorted 
in shape during the process of embedding. 

Fig.31.—Section through the rostrum. 

Fig.32.—Section through the * banded’ area. 

Fig. 33.—Section through the hinder part of the anterior pharyngeal bulb; 
.r., sensory cells; r/.f/., digestive glands; p.^ pores in the strife of 
the banded area; r., fibres from pharynx to body-wall. 

specimens. This gives the appearance of a broad band surround¬ 
ing the middle region of the bulb.' The gaps contain a granular 
substance, which is probably glandular in character. The ter¬ 
minal portion of the pharynx consists of a knob (Fig.30, 
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formed of a little group of dark 'granular cells, which projects 
into a wide, thin-walled chamber formed by a swelling of the 
oesophagus in the neck (Fig. 30, n.o,). This swelling is supported 



Figs. 34-35 .—GJu haftirellL 

Fig. 34.—L.S. through trunk of a 5 ’’oung specimen in middle region, show¬ 
ing rudiment of a genital system igeii ); (x 950). 

Fig.35.—T.S, through trunk anterior to genital system; ( x 950). 

by inward projections of the body-wall. Behind it, the lumen 
of the oesophagus is narrow throughout its length, and the wall 
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is one cell thick (Figs. 34, 35, ce.). The cells are thin-walled, and 
roughly rectangular in cross-section, measuring about 0*014 x 
0*007 ram. The protoj^lasmic contents are clear; and a large, 
round nucleus (nuc.) is situated about the middle of each cell. 
In the mid-region of the body, in the female, the intestine is 
constricted to a narrow tube pressed up against the dorsal wall 
by the genital organs. Below the posterior ovary, it widens so 
as nearly to fill the cceloine. The cells of the wall are here veiy 
large, and the cell walls, forming the lining of the passage, are 



Series of tr. secs, through posterior region. Like most of the transverse 
sections, they have become distorted in shape during embedding; 
(X 950). 

Fig. 36.—Section through constriction between intestine and rectum. Fig. 
37, through rectum. Fig.38, through anal aperture. Fig.39, 

through tail. 

slightly thickened. The cells vary in shape, and project into 
the intestinal cavity, leaving only a narrow passage. The tube 
is constricted again in the region of the ventral setie (Fig.27, int.). 
About the level of the last of the ventral setse, the intestine 


57 
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passes, by a narrow constriction, into the rectum (Fig.37, re,), a 
wide, thill-walled tube lined with cuticle. This opens by the 
anus (Fig.38, a.) on the mid-ventral surface, at an average dis¬ 
tance of 0*080 mm., from the posterior end, in the female; and 
0*099 mm., in the male. 



Fig. 40.— Ch. hasimh. 

Dorsal view of liead, showing arrangement of dorsal setas, and the glandular 
bodies {g/.) lying above the pharynx; ( x 660). 

Nerve-cells and nerve-fibres are distinguishable in the proto¬ 
plasmic tissue in the head. They seem to form an ill-defined 
ring surrounding the constriction between the two pharyngeal 
bulbs, and give off* strands forward and backward. 

Lying above the pharynx, and embedded in the hypodermis, 
there is a group of densely granular bodies (Figs.30, 40, 41, gl.), 
staining dark blue, from each of which, a strand runs forward, 
and apparently^ connects with the base of one of the dorsal setae. 
One or several thickenings occur in each of these strands, towards 
the anterior end. I have been able to observe these bodies only 
in a few specimens, and have failed to determine their exact 
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nature. The thickenings on the strands seem to suggest nerve- 
matter, but I think it more probable that they are glandular in 
character, and secrete a fluid which assists the hollow, dorsal 
setse in their locomotory function. 

Another body, of a glandular character, lies in the posterior 


end of the trunk, 
just dorsal to the 
rectum. It is club- 
shaped, composed of 
several, large, finely 
granular cells con¬ 
taining numerous va¬ 
cuoles and large nuc¬ 
lei, and is bounded 
by a distinct wall 

(Figs.27, 36-39, 

It is connected with 



Fig^l 

Fig. 41. — Oh, haswellL 

Lateral view of dorsal setce and glands [gl] in 
the head; { x 400). 


a fine duct, which runs back through the tail, and opens by a fine 
pore at the posterior extremity. Large, bright drops of fluid 
are distinguishable in the duct, in some specimens; it seems pro¬ 
bable that this organ is an excretory ‘tail-gland.’ 


In the male, the reproductive apparatus consists of a single 
cord, which begins at a distance of 0*074 to 0*140 mm., from 
the neck, and extends straight back below the alimentary canal, 
to open with it at the anus. The anterior portion is solid, and 
terminates in a fine point (PL xlvi., t). It has an average width 
of 0*007 mm., and consists of a closely packed mass of small cells 
enclosed by a firm wall. Further back, the cells become 
larger and more loosely arranged, and take on the definite char¬ 
acter of sperms, of rounded or somewhat irregular shape, with 
fragments of connective tissue between them (Figs.42-43, 45). 
This portion, which has a width of 0*014 mm., passes abruptly, 
towards the middle of the body, into a definite tube, with very 
wide, cellular walls (Fig. 44, The lumen is extremely small, 

and, in cross-section, is surrounded by four or five, large cells, 
with very large nuclei. In longitudinal section, it has the ap- 
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pearance o£ being a solid cord, but the dense, finely granular 
substance filling it, is probably a spermatic fluid, which has 
become coagulated in the fixing. Tt is impossible to examine it 
in the living state, owing to the difliculty of keeping the actively 
moving worm in the field, under a high power. Posteriorly, the 
sperm-duct diminishes in width. There are two, equal, penial 
sette (PL xlvi.; Text-fig. 26, ju.s.), and an accessory organ. The 
setai are long, and are curved into a bow-shape, with enlarged, 



Figs 42-44.—C/i. hasweJIi, 6.^ Pig.45.— Gh. hasireULf 

The female genital pore (Figs.46, 47, J is a transverse 
slit, with prominent lips, situated on the ventral surface just 
about the middle of the trunk. There are two, large and well- 
developed ovaries (Pig.46, rt.fw., situated, one anterior and 

one posterior to the genital pore. The end of each, furthest 
from the pore, is roughly conical in shape, about 0*074 mm. long, 

* Series of sections through the trunk; ( x 030). The sections have ]>ecn 
laterally compressed, and the internal structure somewhat distorted. 
Fig.42—A section through the anterior part of testis. Fig.43, through 
the vas deferens. Fig.44, through the sperm-duct, in the region of the 
ventral setae. 

, tL.S. through male genital tube, in region between tlie vas deferens 
and the vesicula seminalis, showing the finely gianular matter in which 
the sperms are embedded at the junction; ( x 630). 
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and 0*026 mm. broad at the widest part; and contains large 
nuclei embedded in finely granular substance. It is continuous 




Fig.46. — Ch, liasirelH, 9. Genital system; ( <400). 
with a much broader portion, where there is a differentiation of 
the contained matter into long, thin cells, cut off in a transverse 
direction. Thei*e are distinct spaces between some of the cells, 
which appear to be ova in 
process of formation. This 
part may, perhaps, be looked 
upon as an oviduct. A de¬ 
finite, tubular duct, connect¬ 
ing it with the uterus, is not 
discernible in any of the 
specimens, which I have ex¬ 
amined. Some individuals 
examined had a single, large, 
oval egg in the common 

uterus (Fig. 47, o.). The -Fi^A-.-Vh. ha.,rdn. Ovum in 
uterus measures 0*092 x uterus; ( x 320'. 

0*055 mm. A large receptaculum seminis seems to be a diverti¬ 
culum from it. It lies to one side of the oviducts, and extends 
out towards the anterior and posterior ovaries. In all the speci¬ 
mens examined, it is full of sperms (Fig.46, sp.). The narrow 
passage, leading from the uterus to the vulva, has thick walls, 
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and, at its junction with the uterus, is surrounded by a few large 
cells, which probably act as a sphincter (Fig. 47,The de¬ 
velopment of the fertilised ovum has not been followed. 

Type-specimens, Nos.W, 454, 455; in the Australian 
Museum, Sydney. 


ChiHosoma hastrdH, n.sp. Measurements in nuns. 

9 6 


Total length . 

1-39 

1*128 

Length of head. . 

0*144 

0*120 

Length of trunk. 

1*248 

1*008 

Length of trunk covered by rows of setie ... 

0*185 

0*166 

Length from tip of tail to ant. end of rows of sette... 

0*333 

0*333 

Length from tip of tail to anus 

0*092 

0*107 

Length of tail. 

0*037 

0*037 

Length from neck to genital pore . 

0*600 

— 

Greatest width of head . . 

0*070 

0*066 

Greatest width of trunk 

0*085 

0*059 

Width at level of ventral setse . 

0*047 

0*030 

Width at level of neck-constriction. 

0*029 

0*033 

Length of rostrum . 

0*026 

0*022 

Length of setae on rostrum . 

0*022 

• 0*022 

Length of hairs on trunk . 

0*037 

0*025 

Length of ventral setae, outer rows. 

0*044 

0*055 

Number of setae in ventral rows—outer 

13 

7 + 4 

inner . 

15 

12 


N 0 T 0 c H .E T 0 s 0 M A, gen.nov. 

The two species, included in this genus, differ considerably 
from any of the Chsetosomatidas hitherto described, in that a 
well marked head-swelling is absent. There is a corresponding- 
difference in the structure of the pharynx, which lacks the typical 
pharyngeal bulbs, and is only slightly swollen posteriorly. The 
structure otherwise is very similar to that of the Cluetosoniatidjc, 
but the differences indicated seem to be of sufficient importance 
to constitute a new genus of this family. 

Genotype, iV. te?iax, n.sp. 

Notoch^tosoma tenax, g. etsp.nov. (Plates xlviii.-xlix.). 

Only a few specimens have, so far, been obtained, all taken 
from a single locality in Port Jackson. I first found four in the 
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winter of 1916, in material collected at Yancluse, on the rocks 
between, and just below tide-marks. Since then, about thirty 
worms of the same species have been obtained from the same place; 
but extensive searches, in other localities, have proved fruitless. 

The ventral, adhesive setae are very powerful, and it is difficult 
to dislodge the animal from its support, so that I have been able 
to observe only five living individuals. These were taken from 
the concentrated washings of some thirty jars of fresh material. 
Two of the worms were kept alive in a ciystal-dish, with two 
changes of sea-water, for a period of eight days, and a third for 
nine days. They have the characteristic, creeping mode of 
locomotion of the Chsetosomatidse; and are more easily distin¬ 
guishable from marine Nematodes when alive, than after death. 
When fixed, the general appearance of the body so closely 
resembles that of a small Nematode, that it is only possible to 
detect them by means of the minute setse on the head and 
ventral surface. 

The largest individuals attain a size of 1 *0 mm., but the 
average size is somewhat less than this, from 0*8 to 0*9 mm. 
Male and female appear to be of the same length. The shape 
assumed, when fixed, is not constant; but the posterior third of 
the body is usually straight, while the region in front is more or 
less arched in a dorsal direction. The anterior end is only 
slightly enlarged, and is distinguishable as a head-region by its 
curvature, rather than by any definite neck-constriction. It is 
usually more or less bent in a ventral direction, but the curva¬ 
ture varies considerably in different specimens, as will be seen 
in the Plates, The cuticle covering the body is very thick, and, 
from the rostrum to the beginning of the tail, is transversely 
striated. There is no special banded area behind the rostrum, 
the striie being all broad and deep, of the same thickness all over 
the body, though there is a difference in character between the 
striaj of the head-region and those behind, the former overlapping 
one another, from behind forward, to a much greater extent 
than the strhe on the trunk (Fig.53, cut). The rostrum (Figs.48, 
53, ?\), is short, 0*014 to 0*018mm. long; and the smooth cuticle 
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covering it is vei'y thick, and has a serrated anterior margin. 
Beyond it, is a projection of tissue, 0*011 mm. long, with a 
rounded extremity, in the middle of which the very small, circular 
mouth-opening (Fig.48, vi,) is situated. The width of the body, 
just behind the rostrum, is 0*040 to 0*050 mm., which decreases, 
at the level of the neck-curve, to a width of 0*033 to 0*037mm. 
The length of this anterior, veiiti’aHy curved portion varies, in 
different individuals, from 0*122 to 0*150 mm. Behind it, the 
body gradually increases to a width, in the male, of 0*050 to 
0*060mm., and, in the female, in the region of the genital oi*gans, 
of 0*070 to 0*096 mm. 



Fi^.4S.— Xotochf'tosoma tenax, u.sp. 

Lateral view of anterior extremity; ( x 630). 

The tail (Fig.49, tl.) is narrow, and sharply pointed. Tn tlie 
male, it averages 0*085 mm. from anus to tip; in the female, 
0*077 mm. Cuticular striations ai*e absent from the terminal 
portion (0*040 mm. long), and the anterior half of this part is 
closely pitted. A pair of long hairs is inserted on its dorsal 
surface, just at its junction with the striated area (Fig.49, e,h.). 
As in the other species, the anus is situated on the mid-ventral 
surface, close to the posterior end (Fig.49, a). The ventral setic 
are arranged in four rows, and cover a length of about one-sixth 
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to one-fifth the total length of the body. The rows begin about 


0'045 mni. in front of the 
anus, and extend forward 
for a distance, which 
variewsfrom 0*092 to 0*188 
mm., according to the age 
of the animal, and the 
number of setae. The 
outer rows (Figs.49, 50, 
o.?’.) are laterally situated, 
separated by a wide in¬ 
terval from the inner 
rows (i-r.), which are in¬ 
serted very close together, 
and in pairs anteriorly. 
Further back, they alter¬ 
nate irregularly, and the 
two rows are not so clear¬ 
ly distinguishable. They 
usually begin further for¬ 
ward, and their sette are 
much shorter than those 
of the outer rows. 

In the male, the outer 
rows are composed of 
compound and simple 
setie alternating irregu¬ 
larly, the simple setie 
(Fig.49, a.if.), being fewer 
in number, and shorter 
than the compound {c.s.), 
and very slender. Four 



or five, short, simple setie continue the outer rows back on either 


Posterior region of trunk. Tbe tail-gland and penial setie are seen 
in outline through the body-wall; ( x386). 

Fig.49a.—Compound sette of ventral row; ( x 630). 
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side of the anus. The number varies, in the specimens examined, 
from seven compound and five simple, to fifteen compound and 
seven simple setie. In the inner rows, the setic are all compound, 
and vary in number from 10-17, 

In the female (PL xlix.), all the setic, of both outer and inner- 
rows, are compound, and vary in number, from nine in the outer 
and ten in the inner, to twenty in the outer and twenty-two in 
the inner rows. All the compound setm in this species are com¬ 
paratively short and stout. The proximal segment is hollow; 

while the distal segment is very 
broad, with two, curious, lateral pro¬ 
cesses, which are very characteristic 
(Fig.49a). In some of the younger 
specimens, two, distinct, inner rows 
of setJe are not fully developed. The 
head-setse are not inserted on the 
rostrum, but immediately behind it, 
on the margin of the striated area 
(Fig.48, d.s,). They are arranged in 
•a semicircle on the dorsal side of the 
head; and, in most adult worms ex¬ 
amined, are eight in number, forming 
two rows of four each. But, in one 
female specimen, there is a third row 
of two behind the other rows, the two 
being inserted in a line with the 
Fig.50.—A. tencuv, middle two of the rows in front. 
L.S. through cuticle, and bases Several young specimens have only 

of ventral setse; (x 830). » « , -ii ^ i • 

one row or tour setse, witli a fine hair 

inserted close to the outer margin of each. In one case, a second 
row appears to be just in process of formation, in front of tliat 
which is fully developed. In specimens deeply stained witli 
htematoxylin, a small, jointed, distal segment is clearly discerni¬ 
ble on each seta, the only case in which I have been able to dis¬ 
tinguish this; though, in the other species examined, I liavc 
thought it probable that the head-setae, as well as the ventral 



o.r. 
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setae, were compound. The distal segment is much smaller than 
in the case of the ventral setae, and can be seen only with the aid 
of an oil immersion lens. The setae are hollow, and slightly 
swollen at the base. Tliey are bent forward, arching over the 
rostrum, but do not reach quite to the anterior margin. 

The trunk-hairs (Fig.49, t,h,) are short and slender, not more 
than 0*012 mm. long, and are not swollen at the base. They 
are arranged in eight longitudinal rows, the two rows on each 
surface, dorsal, ventral, and lateral, being situated close together. 
Each hair is inserted in a pit-like depression in the cuticle, from 
the base of which, a fine canal runs inward to the inner body-wall 
(Fig.51, t.h). The rows extend over the ro’strum to the serrated 


margin of the cuticle, where 
the terminal hairs form a 
circle surrounding the pro¬ 
minence on which the mouth 
is situated (Fig.48). The hairs 
become longer towards the 
anterior end (0*022 mm.), and 
are especially long on the 
rostrum, where there are three 
strong hairs in each row. 
Those on the ventral side of 
the rostrum are nearly as stout 
as the dorsal setse, so that, 
under low magnification, they 
give the appeai*ance of a cir¬ 
cular fringe of stout hairs sur¬ 
rounding the anterior end. 




coeL 


m.6: 



FyJt 


mb. 


Fig. 51.— X. fenax. 
Transverse section through anterior 
region of trunk; { x 950). 


The ventral rows of trunk hairs are 
continuous with the rows of ventral seta;. The lateral grooves 
(Fig.48, l.o.) lie between the two lateral rows of hairs on each 
side of the rostrum. They are large, and horseshoe-shaped or 
hook-shaped, with the open end directed posteriorly. 

On account of the toughness of the cuticle, satisfactory longi¬ 
tudinal sections are difficult to obtain, but some transverse sections 
show the internal structure fairly well. The thick cuticle (Fig. 51, 
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citif.) seems to consist of several concentric laminm. Within it, is 
a fine, structureless layer of uniform thickness, below which is a 
\'ery irregular layer, which appears deep brownish-yellow in all 
sections which are double-stained with Erlich-lnematoxylin and 
eosin. In places, this projects into the body-cavity, in the form 

of thickenings, which have 
no regular arrangement 
(Fig.52, S.C.). Extending 
along the inner surface of 
the body-wall throughout 
its length, from pharynx 
to anus, are four equally 
spaced ridges of mesoder¬ 
mal tissue (Figs. 51, 52, 
m.h.). Just behind the 
pharynx, these are very 
prominent, and consist of 
a loose, vacuolated tissue 
containing large nuclei. In 
the mid-region, the ridges 
are barely distinguishable, 
hut, towards the posterior end, they again become very promi¬ 
nent, especially the two lateral ridges, which are here very large, 
and enclose large spaces which, in places, are almost filled-out 
with fine granules, staining a deep pink with eosin. 

The body-wall encloses a ccelomic cavity (Figs.51, 52, ccc/.), 
which is extensive in the anterior region of tlie trunk, but, 
further hack, becomes nearly filled up by the alimentary canal 
and genital organs. 

The alimentary canal extends straight through tlie body, from 
mouth to anus. The mouth leads into a muscular pharynx, 
which is elongated and slender (Fig. 53, ^A). The posterior end 
is slightly enlarged, but there is no definite bulb. Its walls are 
one cell thick, the cells being few in number, and very large, with 
a large nucleus in each. Bound its anterior end, is a group of 
elongated, slender, yellowish bodies, which seem to open into the 



Fig.o2.—X tenax, 

T.S. through posterior region of tnink; 
(X 950). 
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mouth-cavity. They are probably digestive glands (Fig.53, d.gl,). 
The pharynx is separated from the remainder of the alimentary 
canal by a sharp constriction. Behind this, the canal soon 
widens out into a thin-walled tube (Fig.51,(tfe!.) formed of a single 
layer of large cells, from fi^e to ten in cross-section, bounded 
internally by a fairly thick wall, apparently composed of cuticle. 
In side-view, the cells are pentagonal in shape, and very large. 
In the mid-region of the body, the alimentary canal becomes 
narrower, and lies dorsal to the genital organs (Fig.55, int.). At 
the level of the ventz^al setae, it again widens (Fig. 52, int.\ and 
its inner wall is thickened. Posteriorly, the intestine passes into 
a wide rectum (Fig.56, rr.) with thin walls of cuticle, which opens 
on the ventral surface by a narrow, transverse slit, the anal 
aperture {a.). 



Fip.S3. P^- 


Fig.53.—JV. ten ax, 

Sagittal, longitudinal section through anterior end; ( xS30). 


A group of finely granular, somewhat pear-shaped bodies lies 
above the posterior end of the pharynx (Fig.53, gls.). From each 
of these, one or more strands run forward towards the anterior 
end. It is not possible, in any of the specimens examined, to 
trace them to their termination; but it seems evident that they 
end in the bases of the dorsal setfe, and that the bodies are glands 
supplying the setze with some sort of fluid. 
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Lying in the mesodermal tissue, just below the ventral setae, 
there are, in addition, several rows of block-like, granular masses 


(Pig.56, h,m.\ similar to those de¬ 
scribed in Gh, haswelli. They cor¬ 
respond fairly closely with the posi- 




Pigs.54, 55.— 27' feiiax, ^ .* 


Fig.56. iV. 9 .t 


tion of the setae, though they are fewer in number, as a rule. 
They do not appear to communicate directly with the setae, and 


* T.S. through genital region; ( x630). Fig.54.—Section through an¬ 
terior ovary. Fig. 55.—Section through 9 genital aperture, and uterus, 
t Posterior end, as seen in longitudinal section; ( x 550). 
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I have not been able to determine their exact nature, but they 
evidently bear some I’elation to the setje, and are probably 
glandular. A large and prominent tail-gland {t.y.) lies dorsal to 
the rectum. From this, a narrow duct, with very definite walls, 
runs backward to open by a prominent pore, situated at the 
posterior extremity of the tail. In several specimens, clear, 
oval drops may be seen lying in the duct. 

The male genital apparatus (PI. xlviii., t) consists of a single, 
straight cord running through the body-cavity ventral to the 
alimentary canal. It begins towards the anterior end, and 
appears to open posteriorly into the rectum. Its anterior end 
consists of a solid mass of oval sex-cells in two or three closely 
packed rows. Further back, the sperms become gradually differ¬ 
entiated, and lie free in a wide tube, which passes abruptly, 
about the middle of the body, into a thick-walled passage, ap¬ 
parently filled with a solid, granular matter. There are two, 
equal, penial set« (Fig.49,p.a) lying dorsal to the rectum. Each 
is a long, slender, curved rod, with an expanded, flattened, 
proximal end. 

The reproductive organs of the female (PL xlix.) consist of two 
ovaries, anterior and posterior (a.o-y., p,ov.) which are connected 
by a wide, median uterus. The latter opens on the ventral 
surface, in front of the middle of the body, by a wide, transverse 
slit, with thick walls. The ovaries are straight, fairly elongated, 
and broadly spindle-shaped. Towards the uterus, each becomes 
divided into a single row of long, narrow cells, cut off in a trans¬ 
verse direction across it. It narrows as it approaches the uterus, 
and is here sharply pointed, the contained cells being smaller and 
more numerous. The uterus forms a receptaculum seminis 
which, in most specimens examined, contains sperms. None of 
the specimens examined contained ripe ova, and the development 
has not been followed out. 

Type-specimens, Nos. W, 456, 457; in the Australian 
Museum, Sydney. 
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y^ofocJia'tosoma tenax^ gen. et sp.nov. Measurements in mms. 




9 

6 

Total length . 


roo6 

1*056 

Length from anterior end to neck-curve 


0*129 

0*140 

Length of trunk covered hy rows of setie 
Length from tip of tail to anterior end of 

rows 

’ 0*188 

0*133 

of setiTe... . 


0*;}28 

0*284 

Length from tip of tail to anus ... 


0*092 

0*103 

Length of tail ... 


0*044 

0*044 

Greatest width at anterior end. 


0*048 

0*048 

Width at neck-curve . 


0*037 

0*037 

Greatest width of trunk ... 


0*074 

0*070 

Width at level of ventral setse. 


0*040 

0*051 

Width at beginning of smooth tail-part 


0*014 

0*014 

Length of rostrum . 


0*025 

0*025 

Length of set:c on rostrum . 


0*022 

0*023 

Length of hairs on head ... 


0*022 

0*025 

Length of hairs on trunk. 


0*011 

0*018 

Length of ventral setee, outer rows 


0*022 

0*026 

Length of ventral setse, inner rows 


0*015 

0*015 

Number of set£e in ventral rows, outer... 


18 

8 compound \ 
7 simple j 

Number of setse in ventral rows, inner... 


21 

14 compound 

Length of penial setae . 



0*050 

Length from anterior end to genital pore 


0*432 

— 

Notoch^tosoma cryptocephalum. 

gen. 

et sp.nov. 

(Plato L). 


In the same material from Vaucluse, Port Jackson, in which 
specimens of M. Unax were obtained, I found a single male 
individual of another species, which veiy closely resembles it in 
genei*al form. There is a total absence of a head-demarcation, 
and, in shape, the worm looks very like a Nematode (Plate L). It 
is elongated and cylindrical, 1*056 mm. long, and tapers gradu¬ 
ally towards each end. The anterior end is rounded; the posterior 
end terminates in a sharply pointed tail. 

Pour rows of ventral, locomotor setie (Text-fig.57) are present, 
beginning 0*048 mm. in front of the anus. The body is broken 
in the region of the setge, so that the number of the setfe and 
the length of the body covered by them, cannot be determined 
with accuracy; but there are about seven compound setic in eacli 
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outer row (o,r.), and eight in each inner row i.r'.); and the 
length of the rows is about 0*148 mm. The setae are short, the 



Fig.57.— y. crypfocephodum, n.sp. 


inner shorter than the 
outer. They measure re¬ 
spectively 0*015 mm., and 
0*026 mm. They are all 
rather slender, and taper 
distally. The end-segments 
ax'e small and expanded, 
with two, small, lateral 
processes. 

The cuticle covering the 
body is much thicker than 
in any other species ex- 


Trunk in region of ventral setae, showing amined from New South 


the character of the striations on cuticle, AVales* and the transverse 
and the arrangement of the setse; (x 650). gtriae Ire very broad, with 

fairly wide intervals between them (Fig, 57). They number 
about 200, and are of the same character and size all over the 


body. 



Fig. 58. — y. crypfocephalurn. 
Lateral view of anterior end; ( x 860), 


The smooth rostrum (Text-fig,58, r,) at the anterior end is 
0*033 mm. long. It bears two rows, each of four dorsal setie(ds.), 
about midway between the beginning of the striated area and 


58 
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the anterior extremity. They are comparatively short, 0*015 
mm., and do not extend over the anterior margin of the rostrum. 
There are no hairs or setae on the posterior portion of the 
rostrum, but several rows of hairs lying ventrad of the dorsal 
setae, which are almost as stout and as long as the setae, are on 
a level with them, and are arranged in an exactly similar way. 
The hairs on the trunk are fine and short, not more than 0*007 
mm. long, and are quite inconspicuous. 

The lateral grooves on the rostrum (l.o.) are in the shape of a 
strongly curved spiral, with the opening turned towards the 
dorsal setae. 

The anus is a transverse slit, 0*140 mm. from the tip of the 
tail (Text-fig. 59, a). It is surrounded by an oval, flattened patch 
of cuticle, which is finely pitted. Just behind it, two stout hairs 
are inserted, and bend over towards it. 



Fig. 59.—j>r. cryptocephalumi d-. 

Posterior end; the penial set£e are seen through the body-wall; ( x 480). 


The shape of the tail is peculiar. It is 0*066 mm. long, slender, 
and sharply pointed. The cuticle covering it is finely pitted for 
two-thirds of the distance to the tip, and, on the ventral side, it 
is raised into six sharp ridges or serrations, which give it the 
appearance of a saw (Text-fig.59, tL). About midway along its 
ventral sui*face, there are two hairs inserted close together. 

The cuticle is so thick that it is almost impossible to make out 
any details of the internal structure. 

The alimentary canal (Plate 1., mf.) is a tube continuous 
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from the mouth, at the anterior, to the anus, near the posterior 
end, but the structure of its walls is not visible. The pharynx 
(pL) is slender, with a slight enlargement at its posterior end. 

The male genital apparatus (t., v.s,) is just visible in outline, 
and appears to be very similar in structure to that of the other 
species described. Two, equal, penial setse are present (Text-fig. 
59 ,j|o. 6\). They are 0*066 mm. long, and are very slender, and 
strongly curved, with enlarged, proximal ends. 

Type-specimen, No. W, 458; in the Australian Museum, 
Sydney. 

Notochutosoma cryptocephcblim, gen. et sp.nov. Measurements in mnis. 


Total length. I *056 

Length of rostrum. 0*033 

Width behind rostrum . 0*052 

Width of narrowest part behind anterior end .. 0*048 

Greatest width of trunk. 0*066 

Width in region of ventral setae. 0*048 

Width at beginning of tail. 0*015 

Length from tip of tail to anus . 0*140 

Length of tail . 0*066 

Length from anus to rows of ventral seta? ... 0*048 

Length of body covered by ventral setae.. ... 0*148 

Length of body-hairs . 0*007 

Length of dorsal set® . ... 0*015 

Length of hairs on rostrum . 0*011 

Length of penial set® . ... 0*066 

Length of ventral set®, outer rows ... ... 0*026 

Length of ventral set®, inner rows . 0*015 


Key to the Genera of the Family Chttosomatidce. 
a. Head-swelling well developed, and well marked off from the 
trunk by neck-constriction; pharynx enlarged in head- 

region to form one or more bulbs .;. Ch.9!;tosom.v 

aa. No well developed head-swelling, and no definite neck-con¬ 
striction; pharynx not enlarged in head to form bulbs. 

.Notoch.5stosoma. 

Key to the Species of the Genus Chcetosoma. 

a. Not more than two rows of ventral set®. 

h. Without head-set®. C. ophioctphaium, 

bb. With head-set®. 
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c. Setse of ventral rows compound . C. clapai'ediL 

cc. SetiB of ventral rows simple, and very delicate...6^ macrocephalmn. 
aa. More than two rows of ventral seta?. 
d. With three rows of ventral seta:. 

€. Inadequately described species . G. {inmlandwum, 

ee. Recognisable species. 

/. Rostrum short and straight; head-seta? poorly developed, 

and not hook-like. G. trinticoclueta. 

Rostium very long and sharply bent in a ventral direction; 

head-setae well-developed and hook-like. G. lontjirostrwm. 

dd. With four rows of ventral setse. 
g. With a conspicuous band of transverse striae behind rostrum. 
h, W’ith only one row of dorsal head-setse; rostrum provided 

with spines. C, spinosmn. 

hh. With more than one row of dorsal head-setse; rostrum not 
provided with spines. 

i. With two rows of dorsal head-setae; trunk-hairs arranged 

in eight longitudinal rows . G. haswelii. 

iL With three rows of dorsal head-setae; trunk-hairs arranged 

in six longitudinal rows. G. hihernicum. 

gg. Without a conspicuous band of transverse striae behind rostrum. 
With three rows of dorsal head-setae; rows of trunk-setae 
very long, extending halfway up trunk .(7. faJcatum. 

Key to the Species of the Genus iV" otochcetosoma. 
a. Dorsal head-setae not inserted on rostrum; tail not serrated . JSf. tena.v. 
aa. Dorsal head-setae inserted on rostrum; tail serrated along ventral 

surface. . N. cryptocephaJmn, 

All the figures, for both Plates and Text-figures, were drawn 
with the lielp of the camera lucida, tlie finished drawiirgs being 
prepared by Mr. F. W. Aitkiiis, of the Technical High ISchool, 
Sydney. 
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EXPLANATION OF PLATES XLIV.-L. 

Reference . Utters, —a.. Anus—a.o.. Swollen anterior end of oesophagus in 
head—a.o/\. Anterior ovary—a.pA., Anterior pharyngeal bulb—?>., Banded 
area on head— h.m ., Block-masses of granular tissue below ventral setae—c. e ., 
Compound seta of outer row of ventral setae—C6e/.,Cmlome— c?a^, Cuticle— 
Dorsal locomotor setce—d.???./>.,Dorsal, longitudinal, mesodermal band 
— e.A., End-hairs — 9, g.p., Female genital aperture —r/A, Glands lying 
above pharynx—Ac?., Head—A.A., Head-hairs—Intestine -Lr,, Inner 
row of ventral setse—Second inner row of ventral setaj—?.o.. Lateral 
sense-organ—m.. Mouth— nk. Neck—Swollen anterior end of ceso- 
phagus in neck—o.r.. Outer row of ventral setae— m.., (Esophagus—•/»/«., 
Pharynx— p.ov,^ Posterior ovary—Postanal portion of outer row of 
ventral setae— p.ph., Posterior pharyngeal bulb— p.a.. Penial setm—?•., 
Rostrum—m, Rectum—Simple setae in front of inner rows of ventral 
setfe—S.C., Subcuticular layer of body-wall—s.s., Simple seta of outer row 
of ventral setse— sp., Sperms in uteinis—Testes— t.h., Trunk-hairs— 
A'., Short trunk-hairs between the long hairs //., Tail—-f.y., Tail-gland— 
uL, Uterus—r. w. A., Ventral, longitudinal, mesodermal band—r.cS., Vesieula 
seminalis. 

Plate xliv .—Chfetosoma falcatum, sp.n., 5 . 

Fig. 1; - Side-view of a whole mount, ( x 240), with the cuticle drawn in out¬ 
line only, in order to show the position of the intemal organs, the 
structure of which is only faintly discernible through the thick 
body-wall. 
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Fig. —Latero-ventral view of the posterior end of a male specimen, 

vshowing the arrangement of the four rows of ventral aetie, and the 
character of the striated cuticle; ( x520). 

Plate xlv.— Gh. fafcatum, sp.n., 9 . 

Fig.2.—Side-view of a whole mount; (x240). The structiiro of the in¬ 
ternal organs is not clearly visible through the thick cuticle. 

Fig.2a.—Posterior end of a female specimen, seen from the sifle; ( x 520). 

Fig.2/^.—A compound seta; ( x about 2000). 

Plate xlvi.— Gh. koftwefli^ sp.n., S . 

Surface-view, from the side, of a whole male specimen; ( x 240). The very 
fine striations on the cuticle are only indicated in places. 

Plate xlvii.— Gh. hctsme/H, sp.n., 9 ; ( x 240). 

Fig.4a.—Sagittal, longitudinal section through anterior and middle region 
of body, showing alimentary and genital systems. The body-wall 
has been crushed out of its normal position during the process of 
embedding and section-cutting, so that the coelome is almost ob- 
obliterated, and the section is narrower than the true width of the 
animal. The posterior end is cut out, and hairs and other delicate 
external structures do not show in a mount in Oaua 1 1 balsam. 

Fig. 46.—Whole mount of an immature specimen, with onl^ a single row 
of dorsal setai, and three pairs of ventral setae. 

Fig .4c.—Anterior end of specimen shown in Fig. 46. 

Plate xlviii.— Notochctitosoma, tenax^ gen. et sp.n., 6 . 

Side-view of a whole mount, (x 240), showing the character of the thick, 
striated cuticle, and other external features. The sharp curvature 
at the anterior end is more pronounced in this specimen than is 
usually the case. Plate xlix, shows the more normal curvature. 

Plate xlix.— X. tmax, ii.sp., 9 ; ( x 240). 

Side-view' of a whole mount, with the cuticle drawn only in outline, and 
the internal structure shown. 

Plate 1.— X. cryptocephahim, n.sp., <5. 

A w’hole mount, { x 240). The posterior end was ])rokou off during mount¬ 
ing, and is shown separated from the rest of the body. The st.rong, 
broadly ringed cuticle does not permit of a clear view of the internal 
structure. 
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Introduction. 

Although cows’ milk has been used by man as a food so long, 
only during the last fifty years have precise methods been devel¬ 
oped for the determination of its quality. 

The keeping of herds is one of the most ancient of human indus¬ 
tries, and the forerunner of the dairy farmer must soon have 
noticed that’ the milk obtained from different cows differed in 
quality. The differences first observed were, no doubt, merely dif¬ 
ferences of taste; their detection arose directly from the evidence 
of the senses. But later^ when the arts of cheese- aiid butter¬ 
making were acquired, arts which are themselves older than any 
liumaii record, differences in the amounts of these products 
obtained from different samples of milk must have made them¬ 
selves apparent. Rich milk was distinguished from poor; and so 
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the first knowledge of the quantitative variation of the composition 
of cows’ milk was obtained. 

Towards the end of the eighteenth century, man’s attention 
began to turn seriously to the quantitative investigation of the 
composition of substances; and, during that period, Parmentier 
and Deyeux (1790) published their quantitative analyses of cows’ 
milk, which are among the first recorded. By that time,, a fairly 
complete knowledge of the qualitative composition had already 
been acquired. As early as 1615, Bartoletti had shown that milk 
contains a sugar, in addition to fat and the cheese-forming sub¬ 
stance known even then. 

The first quantitative analyses of milk were, no doubt, of purely 
scientific interest, but, as the dairying industry has grown, and the 
output of its products has increased, the demand for precise 
methods for determining the value of these products has become 
more insistent. For milk is the -most easily adulterated of foods. 
Its bulk may be increased by the mere addition of water, and the 
unscrupulous milk-vendor has been only too ready to avail himselC 
of this simple method of adding to his profits. In all civilised 
countries, therefore, administrative bodies have been appointed 
to control the sale of milk and of other foods. On the 
recommendation of these bodies, standards are fixed by 
law from time to time. To these standards all milk 
produced for sale is required to conform. The standards 
vary in different countries, and in different districts of the 
same country. They were primarily devised for the detection 
of the addition of water to milk, and generally consist of state¬ 
ments of the percentage values of certain constituents, fat, solids 
not fat, and total solids, below which the values in the milk sold 
may not fall. The addition of substances foreign to the milk to 
preserve it is also forbidden, and, recently, a certain value of the 
freezing point has been added to the standards required in some 
districts. 

As a result of these regulations, the chemical examination of 
milk has become a daily necessity, and, in the last quarter of a 
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eeiitiu*y, aii etiornious iiuuaber of analyses has been carried out, 
bofli by the authorities responsible for the control of the food- 
supply, and by the producers who wish to know the value of their 
product. 

The standards set by the authorities were considered by them to 
1)6 such as would be complied with by any normal, unadulterated 
milk. These standards, of course, were based on extensive series 
of investigations, and, for a time, alTmilk not complying with the 
standards was regarded as adulterated. Those engaged in the 
dairying industry, however, soon found that, even under normal 
conditions, the composition of cows’ milk sometimes varied between 
wider limits than those proscribed by the standards. This fact has 
been somewhat tardily recognised, in some cases, by the authorities 
controlling the sale of foods, but a distinction is now made in most 
countries, between the sale of adulterated or pathological milk, and 
the sale of milk which may be simply below standard in some of 
its constituents. 

The question whether milk has been adulterated with water, or 
is naturally deficient in solids, is one which is extremely difficult to 
settle by chemical means alone. The early investigations of Beck¬ 
mann (1894), Winter (1895), Carlin fan ti (1897), and others, on 
the freezing point of milk showed that, in the measurement of this 
property, lay a convenient means of detecting the addition of 
water. They showed that the freezing point of milk remains 
extremely constant, no matter how the composition may vary. The 
work of subsequent investigators, notably that of Brownlie 
Henderson and Meston (1913, 1914), in Queensland, has con¬ 
firmed and extended these results. This method, however, does not 
detect the addition of solutions which do not alter the osmotic 
pressure of the milk. 

The relatively large variations to which the composition of nor¬ 
mal cows’ milk is subject, and the consequent fluctuations in its 
hutter-value, have induced dairy farmers to carry out numerous 
investigations with the object of determining the cause of the 
variations. The possession of this knowledge would be of use in 
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suggesting means by which the variation might be controlled and 
made to proceed in a desired direction, or, at least, predicted. The 
researches which were luidertaken to acquire this information were 
at first confined almost entirely to determinations of the amounts of 
butter-fat yielded by cows. 

The two outstanding factors which have been recognised to play 
the chief parts in determining the amount of fat which a cow yields 
in its milk are, firstly^ the breed and individual peculiarities of the 
animal; and, secondly, the method of milking. The factors were 
recognised vaguely before any quantitative work was done on the 
subject, and the investigations so far carried out have done little 
more than confirmed and made precise the prevailing impression. 
Unfortunately, the investigators have concerned themselves chiefly 
with the output of herds, and not of single cows. For the herd is 
the commercial unit: it is the mixed milk from his herd that a 
dair3mian usually sells. 

Certain breeds of cow, such as the Jersey, habitually yield a milk 
wliieh is rich in fat, while other breeds, such as the Holstein, give 
a more copious flow of a poorer milk. It has been pointed out by 
von Wendt (1903), that cows yielding a rich milk are, in general, 
small. Their calves will, therefore, lose heat more rapidly in pro¬ 
portion to their weight than the calves of larger animals, and will 
require a relatively greater supply of heat-producing material in 
their food. Conversely, the larger breeds of cows produce a greater 
quantity of milk poorer in fat, since their larger offspring require 
more nutritive material, but do not lose heat so rapidly, in propor¬ 
tion to their weight, as those of the smaller animals. 

Although the breed of a cow is, for practical purposes, the most 
important factor determining the quality of its milk, since herds 
are usually dealt with, it must be remembered that the individual 
peculiarities of an animal are of even more fundamental import¬ 
ance. The formation of a breed is, after all, only a means adopted 
to perpetuate the qualities of certain individuals, which are 
superior in some way to their fellows, either in their suitability to 
environment, as in the natural breeds, or in their economic value, 
as.in the breeds produced by human selection. 
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The breed and individuality of a eow are thus the principal 
factors determining its total output of milk from day to day. 
But the amount and quality of a sample of milk, obtained from a 
eow at any psirtieular time, are subject to great variations, and 
these variations are dependent on the manner in which the eow is 
milked. It is obvious that, if a eow yields a certain amount of 
milk per diem, the more frequently it is milked, the smaller will be 
the quantity obtained at each milking; for it has been shown, that 
the number of milkings per diem only slightly affects the total 
yield (Lalim and Grande, 1913). The amount of milk which is 
obtained at a milking is proportional to the period which has 
elapsed since the last milking. 

The quality of milk is also profoundly affected by the stage of 
milking at which the sample is collected. This fact was known to 
Peligot (1836), who showed that the milk first drawn from the 
udder is considerably poorer in fat than the last portions of a 
milking. Numerous subsequent investigations have confirmed this 
observation, and the work on the subject was reviewed and 
extended by Ackermann in 1913, and again by Isaachsen, Lalim, 
and Grande in 1913. The first portions of a milking may contain 
less than 1% of fat, while the last portions contain more than 

The quality of the milk obtained is affected in the opposite 
direction to the quantity by the periods which elapse between suc¬ 
cessive milkings. The milk obtained after a short period of rest 
contains a higher percentage of fat than the milk obtained after a 
longer period (Melander, 1892; Petersen, 1894). For this reason, 
the milk obtained in the morning, when cows are milked twice a 
day, contains a lower percentage of fat than that in the milk of the 
afternoon. The period elapsing between the milking in the morn¬ 
ing" and that in the afternoon is generally greater than that 
elapsing between the milking in the afternoon and that on the 
following morning. 

The food which a eow eats naturally exerts a great influence 
on the quantity and the quality of the milk which the animal pro- 
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duees. But this influence seems to be nothing more than the 
general effect of food on the health and activity of a living organ¬ 
ism; a well-nourished cow yields more and better milk than a 
poorly nourished animal. An enormous amount of work has been 
done to determine the relation between the food of a cow and its 
production of milk. The co-operative experiments which have 
been in progress in Denmark, since 1887, may be referred to as an 
instance. In these experiments, more than 4,000 cows have been 
examined, but the results, which have been reviewed by Annett 
(1915), show that the food has practically no influence on the 
composition or quantity of fat in the milk produced, as long as the 
food is sufficient to maintain the cow in vigorous health. These 
statements refer only to feeding on a commercial scale, and not 
to the administration of special substances, nor to the eating ot‘ 
plants which may impart distinctive odours or tastes to the milk. 

Much work has also been done to determine the effect of the 
addition of various inorganic salts to the diet of a cow, but the 
investigations of von Wendt (loc. c/t), and of Schulte-Bauming- 
haus (1903), have shown that, in this case, too, no definite effect 
can be produced on the quality or quantity of the milk secreted. 
The only effect noticed was a slight increase of calcium in the milk 
after the administration of calcium salts. The amount of phos¬ 
phate could not be correspondingly increased. 

It appears from the work of Graham (1904), however, that the 
amount of water, which a cow receives with its food, has a definite 
effect on the yield of milk. A copious water-ration appears to 
lead to the secretion of a larger volume of more dilute milk. ^^Milk 
may be watered through the mouth of the cow.” 

The effect of the injection of so-called galactogogues into the 
circulations of laetating animals may be mentioned here. The 
most effective and best known of these substances is pituitary 
extract. It was thought by some investigators that the injection 
of these substances acted as a stimulus to the secreting cells of the 
mammary glands, and led to an increased production of millr 
(Hammond, 1913; Maxwell and Rothera, 1915). The work of 
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Gaines (1915) demonstrated, however, that pituitary extract exerts 
its eftect by stimulating* the smooth musculature of the mammary 
gland, and leads to an increased extrusion, but not to an increased 
secretion of milk (see also Mackenzie, 1911), since the volume of 
milk produced under its influence is no greater than the decrease 
of the volume of the udder. 

The effect of the seasons of the year, on the mean composition of 
cows’ milk in Great Britain, is well shown by the monthly aver¬ 
ages which are published, from year to year, by Droop Richmond 
(1887 onwards). The milk secreted during the winter-months has 
slightly higher percentages of fat, and of solids not fat, than the 
milk secreted during the summer-months. The work of Lythgoe 
(1914) has shown that a similar effect is exerted in North 
America, and that the behaviour of the percentage of solids not 
fat is due chiefly to variation of the percentage of protem. 

Seasons, in the sense of good and bad seasons, of course, have a 
very marked effect on the milk-production of a cow, but this effect 
is an indirect one, and is due to variations in the quality and 
quantity of the food-supply of the animals. 

The effect of the course of lactation on the composition of cows’ 
milk has been studied in some detail. The greatest changes occur, 
as is well known, during the period immediately after calvmg. 
Colostrum, the milk secreted during the first day or two of lacta¬ 
tion, contains a much larger percentage of protein than ripe milk. 
The extra protein, which is present in colostrum, has been shown 
by Crowther and Raistriek (1916) to be a globulin, identical with 
the globulin of the blood-plasma of the cow. In ripe milk, the 
amount of this globulin is very small (0-03%). 

After the first week of lactation, the composition of the milk 
does not vary rapidly in any one direction, although it is subject 
to daily fluctuations. No precise generalisation can be formulated 
for the variation of composition during lactation. Recent work 
shows, however, that, on the whole, the average percentages of fat, 
protein and ash tall during the first three to six weeks of the post- 
colostral period, vary about constant values during the greater 
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part of the period of lactation, and increase again towards the end 
of the period. The yield of milk, and the percentage of sugar, 
on the other hand, decrease steadily during the whole period of 
lactation. (Crowther and Ruston, 1911; Eckels and Shaw, 1913). 

The factors which-determine the composition of the milk secreted 
by a cow thus fall into two groups: those which are due to con¬ 
ditions independent of the animal itself, and those which are fixed 
by the animal. The chief extrinsic factors are: the food, the sea¬ 
sons, and the methods of milking. As long as the variations of 
these factors .are not such as to disturb the health of the cow, they 
have very little effect on the average output or quality of the milk. 
The main intrinsic factors are: the idiosyncrasy of the cow, its 
inherited characters or breed, and the stage of its lactation. These 
are the factors which determine the kind .and amount of milk that 
a cow secretes, and, of these factors, the first two are predominant, 
except at the beginning and end of the period of lactation. 

A cow, then, is not to be regarded .as a milk-producing machine, 
whose output is determined by the nature of the raw material sup¬ 
plied, and by the conditions of working. It is a physiological 
meciiauism whose product, though not uniform, is independent of 
considerable variations of the external conditions. The variations 
of the product are determined by the mechanism itself. This great 
fact is now fully recognised by the dairy-farmer, who realises that 
the output of his herds is to be improved by paying attention, not 
so much to the feed, as to the breed of the cows. 

Since the composition and amount of the milk produced by a 
cow cannot be varied at all, by adjusting the external conditions 
and diet, it is important to know over what range of values the 
spontaneous variations of composition and properties may be 
expected. Such information is only to be obtained by examining 
specimens of milk from a large number of single cows. The 
paucity of complete analyses of the milk of individual cows has 
already been referred to. The bulk of the analyses of this 
kind have estimated only the volume of milk yielded by the 
cow and the percentage of fat; the investigators have been con- 
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ceriied solely with the butter-producing quality of the animal. The 
series of more complete analyses are, in general, too short to allow 
any useful conclusions to be drawn from them. Among the few 
extensive series of analyses may be mentioned those of Collins 
(1004), whose object was to calculate the probabilities of devia¬ 
tions of different magnitude from the legal standard; and of 
Fresenius(1909). This work, too, however, was confined chiefly to 
an examination of the fat-content. Lythgoe (Zoc. cit.) carried out 
a very extensive investigation of a similar character, in which 
other constituents besides fat were determined. 

The statements of the different investigators, as to the relative 
variabilities of the constituent of milk, are not very concordant. 
Nearly all agree in one conclusion, however, and that is that the 
most variable constituent of milk is the fat. The majority of 
investigators also find milk-sugar to be the least variable of the 
constituents, but, on this point, the agreement is not so complete. 

Scope of Present 'Work. 

The object of the work recorded in this paper is to present a 
series of complete analyses of samples of the evening-milk of 
individual cows. The cows examined were not chosen for the pos¬ 
session of any special qualities. They were, however, members of 
herds which were maintained under the most favourable conditions, 
and were not kept for profit. All the cows examined were supply¬ 
ing milk which was being used for human consumption, and ail 
were milked under the same conditions, as regards time of milking 
and period since last milking. The cow^s had not been subjected 
to any change of diet for several weeks, at least, before the collec¬ 
tion of the samples. The collection of samples extended over three 
seasons of the year. Over one hundred samples of milk 'were 
examined, and determinations were made of: (1) the yield of 
milk; (2) density; (3) freezing-imint; (4) electrical conductivity; 
(5) total solid matter; (6) fat; (7) sugar; and (8) ash. From 
these results, the percentages of protein and extractives, and of 
solids not fat, and the total quantities of fat yielded were cal¬ 
culated. 
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The results obtained have been submitted to a simple statistical 
treatment, by which the most probable values of the quantities 
measured, and their relative variabilities, have been determined. It 
has been found that the quantities measured fall into three sharply 
defined groups, as regards their variability: the values of certain 
physical properties are least variable, the concentrations of the 
substances present are more variable, and the amounts of tiiese 
substances obtained at a milking are most variable. The concen¬ 
trations of the substances in solution are considerably less variable 
than those of the substances in suspension. 

Methods. 

The cows examined—The cows, from wliicli the samples 
of mdlk described were obtained, were all kept in the dairies 
attached to certain Grovernment Mental Hospitals in the vicinity 
of Sydney. The whole output of the cows was consumed in the 
Institutions to which they were attached. The following data with 
regard to the cows were obtained from the dairy stock-books. 

(1) The breed of the cow. In nearly all instances, the cows 
were crossbred, and the breed given is that of the predominating 
strain. 

(2) The number of calves, to whicli the cow had given birth at 
the time of the collection of the samples of milk. In the cases of 
cows Nos. 23-46, records of the numbers of calves could not be 
obtamed. Records of the ages of the cows were available, how¬ 
ever; and to make the data for these cows uniform with those for 
the others, the numbers of calves have been calculated from the 
ages, on the assumption that the first calf was born when the cow 
was two years old, and that, after that age, one calf was born every 
year. The numbers of calves calculated in this way are only 
approximate. 

(3) The period which had elapsed between the birth of the last 
calf, and the collection of the sample of milk. This period is 
expressed in Table ii. below, in days. 
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The following data were also obtained at the time of the collec¬ 
tion of the samples:— 

(4) The diet of the cows. The daily rations of the various cows 
were as follows:— 

Cows, Nos. 1-22—Pollard, 2-51bs.; bran, 7*01bs.; green barley- 
cliaif, ad lib. 

Cows, Nos. 23-34—Bran, 81bs.; green chafted oats, GOlbs. 

Cows, Nos. 35-4G—Bran, 81bs.; lucerne-hay, 301bs. 

Cows, Nos. 47-109—Bran, 81bs.; cow-meal, 21bs.; lucerne-chat', 
161bs. 

In no instance had the diet of the cows been changed immedi¬ 
ately before the collection of the samples of milk. The shortest 
period, which elapsed between a change of diet and the collection 
of samples, was three weeks. It occurred in the case of cows. Nos. 
35-46. 

The period during which samples of milk were collected 
extended from October 31st, 1916, to April 30th, 1917. This 
period was one of six months, and included the latter half of 
Spring, the whole of Summer, and the first half of Autumn. 

The cows examined were all milked twice each day. The 
morning-milking occurred between six and seven o^cloek, the after¬ 
noon-milking between three and four o’clock. The period between 
the milking on one morning, and that on the following afternoon, 
was thus about half that betw^eeu the afternoon-milking and that of 
the following morning. It is to be expected, from what has been 
stated already with regard to the proportionality between the time 
of rest and the yield of milk, that the amount obtained at the 
afternoon-milkings, from which the samples were obtained, w'ould 
be about half that< obtained at the corresponding morning-milkings. 
To test this supposition, the weights of milk obtained in the morn¬ 
ing were measured, as well as the weights obtained in the after¬ 
noon, in the cases of a number of cows. The following Table gives 
the results obtained. 
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Table i. 

Weights of milk obtained at morning- and afternoon-milkings. 


Cow. 

Weight of milk. 

Cow. 

Weight of milk. 

Afternoon. 

Morning. 

Afternoon. 

Morning. 

1 

4*9 

8*4 

12 

2*0 

4*8 

2 

4*1 

8*0 

13 

2*5 

3*7 

3 

3*7 

6*6 

14 

3*5 

6*4 

4 

6*7 

11*2 

15 

1*7 

4*6 

5 

5*3 

8*9 

16 

2*8 

2*5 

6 

6*8 

13*7 

17 

1*2 

3*0 

7 

1*3 

2*1 

18 

2*6 

5*9 

8 

5*8 

11*0 

19 

2*4 

3*7 

9 

4*9 

9*4 

20 

1*2 

3*2 

10 

5*0 

8*7 

21 

3*0 

5*5 

11 

8T 

14*6 

22 

2*3 

4*3 


Mean: morning, 3*76; afternoon, 7*03; ratio, 1*87. 


The average ratio of the weight of the morning-milk to the 
weight of the afternoon-milk is thus very nearly 2, and is practi¬ 
cally the same as the ratio between the times between the consecu¬ 
tive milkings. 

The cows, from wliich the samples of milk were obtained, were 
milked by hand in the ordinary way, in every ease. No attempt 
was made to strip the udders. 

The whole of the milk yielded by each cow at the milking was 
thoroughly mixed together by pouring from one vessel into another, 
six times. This is the method recommended by the Committee 
appointed by the London Board of Agriculture, to enquire into the 
methods of sampling milk (1911). In the present case, an addi- 
ditional precaution was taken to secure a thoroughly representative 
sample. The sample was not taken from one portion of the mixed 
milking, but, as the milk was being finally poured into the con¬ 
tainer, a portion of the stream was diverted into the sampling 
vessel. In this way, a sample was obtained from all portions of 
the mixed milk. 

After what has been written above, with regard to the extreme 
variation of the fat-content, between the first and last portions of 
a milking, it is unnecessary to emphasise the importance of 
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thoroughly mixing the milk before taking a sample, if the sample 
is required to give information about the total amount of milk 
yielded by the cow at the particular milking under examinatioin 

The quantity of milk obtained from each cow was deter¬ 
mined by weighhig with a spring balance. These weights are 
correct to about OT kg. 

The examination of the milk was commenced on the afternoon 
on which it was collected. The milk was kept in an ice-chest, at a 
temperature of about 5“C., during the following night. When¬ 
ever possible, all the operations, which it was necessary to carry 
out upon the fresh milk, were completed before the following 
afternoon, ie., before the milk was 24 hours old. During this period 
the milk was kept for about 14 hours in the ice-chest, so that it was 
exposed for less than 10 hours to ordinary temperatures. The 
temperature of the milk never x*ose above 20‘’C., and Chapman 
(1908) has shown that, even at temperatures as high as over 
30’'C., souring does not commence until about 11 hours have 
elapsed since milking. Whenever it became impossible, for any 
reason, to complete the examination of the milk in the unaltered 
state within the specified time, 5 drops of formalin were added to 
each 100 c.c. as a preservative. The addition of this small 
amount does not measurably alter the properties of the milk under 
investigation (Eeiss and Sommerfeld, 1909). 

Density.—The density of the samples of milk was deter¬ 
mined by weighing in a pycnometer of 25 cc. capacity, provided 
with a thermometer. To save time, no attempt was made to fill 
the pycnometer at a constant temperature. The weights when 
filled ,at different temperatures were determined, and a graph was 
drawn, from which the corresponding weight at 25“C. could 
be read off. Observations were made at temperatures ranging 
from 10“ to 30“C. Above 17'C., the points plotted lay upon, 
or very close to, a smooth curve, the maximum deviation 
being less than 2 mg. Below 17“C., the points obtained were 
rather scattered. This behaviour is due to the fact, which was 
noted as early as 1841 by Quevenne, that, at a temperature in the 
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vicinity of IST., a sudden increase of density, which has been 
termed the thickening of milk, takes place. Fleischmaim and 
Wieg’iier (1913) have shown that this change is due to the solidifi¬ 
cation of the milk-fat, which causes a discontinuous change of 
density. In the present case, all the determinations of density 
were made at temperatures within 17®C. and 22“C. Within this 
range of temperature, the coefficient of expansion is practically 
independent of the fat-content {cf. Muller’s Tables, 1892). The 
pycnometer was weighed to the nearest 25 mg., a weight which 
corresponds to a difference of density of 1 in 10,000. This differ 
ence is, therefore, the limit of accuracy of the determination. 
The pycnometer was standardised with water at 25'’C., and the 
densities are those of milk compared with water at this temper¬ 
ature. 

Depression of freezing-point.—The freezing- 
points of the samples of milk were determined by the method 
described in a previous paper (Wardlaw, 1914). The greatest 
variation observed between duplicate estimations was 0*002“0. 
The freezing point of water could be determined within the same 
limits. The depression of freezing point (A) is the difference 
between these two values; its possible range of variation is, there¬ 
fore, 0*004'’. As this variation is on a depression of the freezing 
point of water of about 0*55'’C., the results obtained are com¬ 
parable to 1 in 125. Milk contains substances in suspension. 
Its value of A is, therefore, slightly lower than that correspond¬ 
ing to the actual amount of substances in true solution (Tezner 
and Roska, 1908). In the present work, only comparable values 
of the depression of the freezing point are required, and no 
attempt was made to obtain absolute values, to obtain which, 
special apparatus and precautions are required (Raoult, 1898). 
The difference from the absolute values of the present results is 
very unlikely to be more than 0*01’C. 

Electrical conductivit y.—The electrical con¬ 
ductivities of the samples of milk were determined by the usual 
method of Kohlrausch and Nippoldt (1869). The secondary 
circuit of an induction coil was used as the source of current, a 
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telephone was used as the null instrument, and the readings of 
resistance was made on a Wolff’s pattern Wheatstone-bridge. 
The conductivity-vessel was made with vertical electrodes to 
hinder any settling of particles upon them. The cell-constant of 
tlie vessel was determined by measurement of the resistance of 
N/50 KCl solution. The determinations were all made in a 
thermostat at 25‘’C. Headings of the bridge could be made 
within a range of 1 in 200, and as the determination of the cell- 
constant was subject to about the same variation, the values 
obtained for the conductivities are subject to an error of 1 in 100. 

Total solid s.—The percentage of total solid matter in the 
samples of milk was determined by evaporating 1 cc. to dryness 
in a watch-glass at 102°C., in a glycerine-oven. The heating 
was continued for about 18 hours. The solids were cooled over 
CaClo in a desiccator before weighing. The amount of milk 
used was measured from a pipette which had been calibrated by 
weighing, the calculations being made on the weight of milk 
delivered. It has been shown by Poetschke (1911), that the 
weights of successive portions of a sample of milk, delivered from 
the same pipette, agree together very closely. This result was 
also obtained in the present case, when the extreme difference 
between the weights of five portions of a sample of milk, de¬ 
livered from the pipette used for the analyses, was 0*0004 gm., 
or 0*04%. The extreme variation observed in two series of 12 
test-determinations each, of the weight of total solids obtained 
from 1 cc. of milk, as described above, was 0*0016 gm. The 
results obtained in the remaining determinations are assumed to 
be comparable within this limit of variation (0*7%). The solids 
of milk are very liygroscopic, when nearly dry, and it has been 
shown by Leavitt (1910) and by other workers that, although 
closely agreeing values may be obtained for the percentage of 
moisture in substances like this when the estimations are carried 
out under uniform conditions, it is a matter of some difficulty to 
determine the absolute amount of water present. Further, de¬ 
hydration of lactose proceeds slowly at temperatures of about 
100° (Solduer, 1896). 
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F a t.—The percentage of fat in the samples of milk was 
determined by the method of Rose (1887), as modified by Gottlieb 
(1890). Milk, mixed with ammonia and an equal volume of 
alcohol, is shaken up with ether; petroleum spirit is then added, 
and the mixture shaken up again. After standing, the mixture 
separates into aqueous and ethereal layers. The levels of the two 
liquids are read off, an aliquot part of the ethereal layer is 
evaporated down, and the fat left is weighed. The relative accu¬ 
racy of the method depends chiefly on the precision with which the 
levels can be read. In the present ease, the volume of the ethereal 
layer was about 50 ee., and this volume could be determined to 
0*5 cc., or about 1%. The difference between duplicate estimations 
might thus amount to double this value, if the errors in the two 
estimations were to fall in opposite directions. The actual range 
of variation observed in six control estimations was 2*3%, a value 
sufficiently close to the calculated 'maximum variation. The devia¬ 
tion from the mean is half this value, and the results are given in 
the Table to 1 in 100. Ten ec, of milk were used for each estima¬ 
tion. The milk was delivered from a pipette delivering a known 
weight, as described previously. 

L a e t o s e.—The percentage of milk-sugar was determined 
by the method of 'Salkowski (1912). In this method, milk is 
almost saturated with ammonium sulphate, and mixed with an 
equal volume of a saturated solution of ammonium sulphate. The 
liquid is filtered, and the specific rotation of the clear filtrate is 
determined, [ajj, being taken as 52*53". Jahnson-Blohm (1913), 
and Rosemann (1914) have shown that the presence of ammonium 
sulphate, in the concentration used by Salkowski, lowers the optical 
rotation of a solution of pure lactose by about 2%. Scheibe (1901) 
showed, however, that, in the ease of milk, optical methods in 
general gave higher results than gravimetric methods. This is 
due to the fact that, in precipitating the proteins, the volume, 
through which the lactose is distributed, is reduced, and its con¬ 
centration is raised. Kretschmer (1913) has shown that the 
results obtained by Salkowski's method .are about 1% higher than 
those obtained gravimetrieally. 
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In the present work, the rotations could he read to 0*02*, or a 
variation of about 1%. The volume of the liquid, in the cylinders 
in which the precipitations were carried out, could be read to 
0*5 cc. in 100. The total range of variation is thus 1*5%, which 
would give a possible diiferenee between duplicate estimations of 
3*0%, if all the errors in the two cases fell in opposite directions. 
The difference actually found between duplicate estimations was 
2%. The results given are regarded as relatively accurate to 2 in 
100, and are given to the nearest 0*05%. As this variation is 
greater than the correction proposed by Elretschmer, this correc¬ 
tion has not been applied in the present ease. 

Ash.—The percentages of ash in the samples were deter¬ 
mined on the weight of milk delivered from a 5 ee, pipette, cali¬ 
brated as described. The samples were first dried at 103*0., 
and then ashed in a muffle-furnace at. a low red heat. In order to 
determine what loss of chlorides occurred in the ashing carried out 
in this way, control-determinations were made by charring the 
milk at a temperature below red heat, leaching out the chloride, 
ashing the remainder, adding the solution of chlorides, and evapor¬ 
ating to dryness. The resxilts by the two methods differed by only 
0*4% of the weights of ash obtained. The values in the Table 
are given to 0*01%, or to 1 in 70. 

The substances left, after the estimation of fat, sugar and asl% 
consist of protein, citric acid (0*2%, Scheibe, 1891), and substances 
containing about 5% of the total nitrogen of the milk. Of these 
residual substances, the protein forms more than 90% (Munk, 
1893; Camerer and Soldner, 1893). Numerous attempts were 
made to estimate the protein directly by precipitation with alcohol, 
according to the method previously described for human milk 
(Sikes, 1906; Wardlaw, 1914). With cows^ milk, however, the 
precipitate obtained in this way contains a very high percentage 
of ash (over 10%), and in the time available for this portion of 
the work, it was found to be impossible to dry the precipitate to 
constant weight. The figures given for the percentage of protein 
and the remaining constituents of the milk were obtained by sul)- 
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traction of the percentage of fat, milk-sugar, and ash, from the 
percentage of total solid matter. The values given for protein and 
the remaining substances are, therefore, subject to the variations 
of all the values for the percentages of fat, milk-sugar, ash, and 
solids; and if all these errors happened to fall in the same direc¬ 
tion, the corresponding error of the percentage of protein, etc., 
might amount to as much as 5%. In practice, however, the errons 
will be more likely to balance one another. The figures for the 
percentages have been given to the nearest 0*05. 

Results. 

The numerical results of the chemical and physical examina¬ 
tion of the samples of milk discussed in this paper are given in 
Table ii. The Table also contains the data for the breed, age, 
and stage of lactation of the cows from which the samples were 
obtained. The entries in the several columns are as follows:— 

* (1) Serial number of sample. 

(2) Date of collection. 

(3) Chief strain of breed. 

(4) Number of calf. 

(5) Age of calf in days. 

(6) Weight of sample in kg. 

(7) Density at 25°C. 

(8) Depression of freezing point (A). 

(9) Electrical conductivity in reciprocal ohms x 10“at25°C. 

•(10) Percentages of total solid matter. 

(11) Percentage of water. 

(12) Percentage of fat. 

(13) Percentage of solids not fat (S.ii.P.). 

(14) Percentage of lactose. 

(15) Percentage of ash. 

(16) Percentage of protein and extractives. 
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Composition and properties of milk from individual cows at single milkings. 
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To obtain some general idea of the significance of series of 
figures like those in the above Table, it is usual to calculate fi*oni 
them certain representative or mean values. The commonest form 
of mean value is the arithmetic mean, and this is meant by the word, 
unless something else is specified. The arithmetic mean, however, 
is only truly representative of a series of results when all these 
results may be considered as equally likely to occur. A few excep¬ 
tional results do not really alter a series as a whole, but such 
exceptional results affect the arithmetic mean value, and their 
effect becomes more noticeable as these results become more 
unlikely to occur. Such a mean value, which is unduly affected by 
exceptional results, has, therefore, obvious defects as the repre¬ 
sentative value of a series. Further, the arithmetic mean takes no 
account of the manner in which the results in a series are grouped. 
It gives no information whatever about the distribution of the 
results within the series. The arithmetic mean, on the other hand, 
is very simply calculated, and in series of values that have no 
definite grouping, it is the only form of mean value which can be 
obtained. 

Attention may be drawn here to the fact, that the mean values 
of the composition and properties of a number of samples of milk 
are not neeessarly the same as those of the milk obtained by mixing 
together all these samples. In calculating the arithmetic mean, no 
account is taken of the varying sizes of the samples. In mixing 
together a number of samples, however, the size of each will have 
an effect on the composition and properties of the mixed milk. As 
it is the mixed milk, and not a hypothetical mean milk which is 
sold, the values of the composition of the mixed milk have been 
calculated, and the figures for them have been inserted in brackets 
under the corresponding mean figures. As will be seen, the differ¬ 
ence between the two figures in no ease exceeds 2% of their value. 
The ‘^mixed” values of the physical properties have not been cal¬ 
culated, as the variation of these is so small, that the differ- 
enees from the mean values must be even less than in the case of 
the composition. 

The sums of the percentages of the constituents in the above 
Table do not exactly equal the percentages of total solids. This 
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is due to the fact that the percentages of the constituents are not 
given nearer than 0*5%, except in the case of the percentage of ash. 

The mean values of the results in Table ii. are given below 
(Table iii.). The maximal and minimal values of each quantity 

Table iii. 


Maximal, minimal, and mean values of the composition and properties of 
cows’ milk; and actual and relative ranges of variation of the results. 



Max. 

Min. 

Mean. 

Range. 

Range 


Mean. 

Number of calves 

9 

1 

4 

8 

2 

Age of calf 

519 

3 

133 

516 

3*9 

Weight of milk... 

8*0 

ro 

37 

7*0 

1*9 

Weight of fat ... 

416 

53 

182 

365 

2*0 

Density 

1*0332 

1*0254 

1-0297 

0*0078 

0*26 

Depression of freezing point 

0*594 

0-547 

0*563 

0*047 

0*084 

Conductivity ... 

7*5 

3*75 

4*55 

3*75 

0*66 

Total solids, p.o. 

16*65 

10*5 

13*55 
(13*55) j 

6*15 

0*45 

Fat, p.c. 

775 

2*6 

5*0 

(4-9) 

5*15 

1*0 

Solids not fat, p.o. 

1075 

6*4 

8-65 

(8-6) 

4*35 

0*50 

Lactose, p.c. 

5*6 

2*7 

4-9 

(4-95) 

2*9 

0*59 

Ash, p.c. 

1*06 

0-43 

0-69 

(0-68) 

0*63 

0*91 

Protein & extractives, p.c. 

5*5 ^ 

0-85 

2-9 

(2-95) 

4*65 

1*5 

Water, p.c. 

89*5 

1 

83-35 

86-45 

6*15 

0*45 


are also given, so that its range of variation may be seen. To 
make possible a comparison of the ranges of variation of the dif¬ 


ferent quantities, the extreme range has been divided in each ease 
by the mean value of the series. The relative ranges of variation 
obtained in this way may be compared together directly. 

The relative variation of the density has been calculated by 
dividhig the range, not by the mean density, but by the difference 
between the mean density and the density of water. The greatest 
range of the values of density of milk in a series of observations 
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is not from zero to the maximal value, but from the density of 
water to this value. 

Similarly, the greatest range of the percentage of water in the 
milk is not from zero to 100%, but from the minimal percentage 
to this value, and the relative variation is the same as that cal¬ 
culated for the range of the percentage of total solid matter. 

The above results show that the greatest relative variation of the 
values of the quantities observed is in the weight of fat obtained 
at a milking. This weight varies from 416 to 53 gm. The maxi¬ 
mal weight is nearly 8 times the minimal, and the relative range 
is 2. 

The quantity having the least relative variation is the depression 
of freezing point of the milk, for which the value is 0-084. Por 
the weight of fat, the relative variation is more than 20 times as 
great as this. 

The greatest relative variation of the percentage of a constituent 
of m il k is that shown by the protein, in which it is 1-5. The per¬ 
centage of total solid matter shows the least relative variation, the 
value in this ease behag 0-45. 

Among the single constituents of the milk, the least relative 
variation is that shown by the lactose, in which it amounts to 0-59. 
The relative variation of the percentage of fat is 1-0, or nearly 
double that of the lactose. 

In the following Table are given the mean values of the com¬ 
position and properties of the samples of milk obtained at the 
same milkings. Each mean figure, except the first two, is for the 
milk of 12 cows; the first two series of mean values are for the 
milk of 11 cows. From these figures, comparisons may be made of 
the average milk obtained from small herds at single milkings. 
For the reasons already, mentioned, these figures are not neces¬ 
sarily identical with the figures for the values of the composition 
and properties of the mixed milks of the herds. 

The actual and relative variations of the different quantities 
are given as before. In addition, the ratios of the ranges of 
variation of the mean figures (Range 2) to the ranges of variation 
of the individual figures (Range 1) given in the previous Table 
are also shown. 



Mean values of composition and properties of samples of cows’ milk collected at the same milking. 
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Ash, p.o.... ... 0-61 0-61 0-65 0 61 0'72 O'T-t 0-72 • 0 76 0-74 0-15 0'24 0-22 

(0-58) (0 60) (0 65) (0-69) (073) (074) (071) (076) (074) 

Protein and extractives, p.c. 3 0 '‘4 2‘95 3'4 2‘85 275 3 2 3’2 2-9 075 0 17 0-25 

(2-85) (3-46) (2-85) (3-26) (2-85) (2-6) (S-1) (3-15) (2 9) 

Water, p.c. 87-06 86-65 86-65 86-7 86-45 86-75 86-0 85-8 86 45 I S 0-27 0-096 
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The ranges of variation of these mean values of the composition 
and properties of the milk of groups of cows are, of course, less 
than those of the individual samples. The extents to which tlie 
individual variations are masked by this process of averaging are 
widely different in the different quantities measured. The relative 
values of this maskuig-effeet are shown by the figures in the column 
headed Range 2, Range 1. These figures show that, in the case of 
the values of the weight of milk obtained at a milking, the mean 
results have a range of variation 041 of the range of the indi¬ 
vidual results. The masking of the individual variation, produced 
by taking the mean figures, is less in the present case than in the 
case of the values of any of the other quantities. 

The mean values of the percentages of solids not fat, on the 
other hand, show a range of variation which is only 0*11 of that 
of the individual results. The process of taking the mean values 
of the percentages of these substances has, therefore, a very pro¬ 
nounced effect of obscuring the range of variation which actually 
occurs, even in the case of small groups of samples, like the 
present. 

The difference between the mean composition and the com¬ 
position of the mixed milk is more pronounced in the ease of these 
smaller numbers of samples than it was in the case of the larger 
number. The difference does not in any case exceed 5% of the 
value in question, however. 

These results raise the question, whether the fact, that the 
samples of milk examined for commercial or. legal purposes are 
almost invariably mixed samples, may not have given rise to an 
exaggerated notion of the constancy of the percentage of solids 
not fat. The existence of such a notion w^ould, perhaps, lead to 
the establishment of a standard for the percentages of these sub¬ 
stances, which would be too close to the mean value to make allow¬ 
ance for the variation met with in individual samples of milk. 

The standard for the percentage of solids not fat is 8-5 in all 
the States of Australia, and in England. It is interesting to 
observe that, even among the above mean and “mixed'' values of 
the percentage of solids not fat, one is at the standard, and one is 
below it. Of the individual values, nearly one-half are at or below 



BY H. S. HALCRO WARDLAW. 


843 


this standard. This fact is discussed in greater detail later. 

It is interesting* to notice that the group of samples (98-109), 
the mean value of whose pereentag*e of solids not fat is below 
standard, is not the same as the group (59-70), whose ‘‘mixed” 
percentage is below standard. Such an instance emphasises the 
importance, for some purposes, of distinguishing between the mean 
composition and the composition of the mixed milk. 

Distribution of Results. 

A knowledge of the distributions of the values obtained for the 
different properties and constituents of milk is of much greater 
practical importance than information about their mean values, or 
the extreme ranges over which they may vary. The practical ques¬ 
tion which must be answered is: Of a given number of samples of 
milk, how many may be expected to have values of their composi¬ 
tion or properties below or above certain limits? 

Although the limits may be chosen arbitrarily, it is useful to 
have some central value about which to fix them. The objection to 
the arithmetic mean, as already stated, is that it is unduly infi.u- 
enced by exceptional results. A value which is even more simply 
obtained than the arithmetic mean, and which is not affected by 
exceptional results, is the median. The median value of a series 
of observations is that value, above and below which 50% of the 
results lie. The position of the median is most easily determined 
graphically by plotting the values of the observations as abscissae, 
and the numbers of results below each value as ordinates. The 
median value is that whose ordinate is equal to half the maximal 
ordinate. The curve drawn through the points obtained in a 
diagram of this kind is usually S-shaped, and was termed the ogive 
by Gralton (1879), by whom this method of examining a series of 
observations was very extensively used. 

The median, then, is a convenient central value about which to 
measure the distribution of a series of measurements. In the 
following Table are given the numbers of results lying betweeri 
certain percentage differences from the median values of the com 
position and properties of the samples of milk under discussion. 
The numbers of results are expressed as percentages of the total 
and are given to the nearest whole number. 



TaBXjE V. 

Percentages of total number of results within given percentage-dilferences from their median values. 
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76 

83 

79 

95 

98 

100 

25 

50 

64 

72 

73 

89 

97 

99 

100 

20 

42 
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Weight of milk ... 

Weight of fat 

Fat, p.o. 

Protein, etc., p.c. ... ;§ 

§ 

Ash, p.c. ... ... S 

o 

Conductivity ... ... q 

M 

Total solids, p.c. ... ... s 

^ CJ 

o 

Solids not fat, p.c. ... ^ 

Lactose, p.c. 

Density... 

Depression of freezing-point 
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The above table shows the differences of closeness of grouping 
about the median of the values of the different quantities 
measured. The general shape of the table shows almost graphi¬ 
cally the different ranges of variation which have been discussed 
above. 

If a range of, say, 10% from the median be considered, the 
grouping of the results in the immediate vicinity of the central 
value may be compared. The results within this range indicate 
that the quantities measured may be divided into three main 
groups as regards their relative variability:— 

(1) The total amounts of substances produced by the cows in 
the period which had elapsed since last milking, about 8 hours. 
These quantities are the most variable. 

(2) The concentrations in which these substances appear in the 
milk. The variations of the concentrations are less, and in some 
eases very considerably less, than the variations of amount. 

(3) The values of certain physical properties. These are the 
least variable of all the quantities measured. 

The quantity of the milk secreted by a cow in a given time is 
the most variable quantity observed. As the above Table shows, 
only 22% of the results fall within a range of 10% from the 
median value. 

The quantity of fat produced by the cow in the same time is 
rather less variable, as 33% of the results occur within 10% of 
the median value. This method of examining the figures, there¬ 
fore, shows that there is some tendency of the amount of fat pro¬ 
duced to be more ^^constant” than the total quantity of milk. 

The variations of the quantities of the remaining constituents 
of the nailk must be between that of the amount of milk, and that 
of the amoimt of fat, since, as will be seen below, the amounts of 
these substances produced are more dependent on the*amount of 
milk than is the amount of fat. Their concentrations are more 
constant. 

As regards the concentrations of the components of the milk, 
the substances present in milk may be divided into two classes: 
those which exist in suspension, and those which are in true solu- 
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tion. The variability of the former class of substances is much 
greater than that of the latter. The greatest variation is shown 
by the values for the percentage of fat. Within 10% of the 
median, 38% of the results lie. The amount of fat produced, 
Iherefore, is less influenced by the amount of milk secreted than 
are the amounts of the other constituents. 

The percentage of protein is somewhat less variable than that 
of the fat, although its extreme range is the same. In this ease, 
42% of the results lie within 10% of the median value. 

The percentage of ash is considerably less variable, as 61 % of 
the results lie within the range specified. 

The percentages of total solids, and of solids not fat are again 
considerably less variable. In the case of the former values, 79% 
of the results are within 10% of the median, and in the case of 
the latter values, 82% of the results are within this range. 

The constituent of milk, the percentage of which is least vari¬ 
able, is lactose. Within 10% of the median, 84% of the values 
for the concentration of this substance lie. 

Among the physical properties estimated, the most variable is 
the electrical conductivity; 70% of the values of this property lie 
within 10% of the median. This variability is rather less than 
that of the ash, but considerably greater than that of the percent¬ 
age of lactose. 

The values of the other physical properties determined are 
much less variable than that of the electrical conductivity. The 
whole of the results for the values of the density and of the depres¬ 
sion of the freezing-point lie within 10% of the median values. 
The whole of the results for the depression of the freezing point 
lie within 5% of the median, in fact. The molecular concentration 
of the dissolved substances is, therefore, the most constant pro¬ 
perty of milk. 

It should be noted that the variability of the density has been 
calculated not on the actual values obtained, but on the differences 
between these values and the density of water, for the reasons 
stated above. 

The distributions of the above series of values is shown more 
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clearly in the accompanying diagram (Text-fig. 1). The curves 
are the probability or frequency curves. They show the 
relative closeness of grouping of the results about their most 
probable values. The abscissae represent the values of the 
different quantities measured. To facilitate comparison, the 
values are expressed as percentages of the most probable values, 
or of the values corresponding to the maximal ordinates. Each 
ordinate represents the percentages of the total number of results 
within a certain range of values on either side of it. The range 
chosen is 5% of the most probable value. 

ou 

50 

40 

30 

so 

10 


100 80 60 40 20 0 20 40 60 8o IP 

Percentage Seviation 

Text-fig. 1. 

Relative variabilities of constituents of cows’ milk. Frequency or pro¬ 
probability curves showing percentages of total number of results 
(ordinates) occurring within ±5% of various percentage-differences 
from most probable values (abscissas). The curves, taken in order 
from above downwards, represent: percentages of lactose, of solids 
not fat, and of total solids; conductivity; percentages of ash, of 
protein, and of fat; total weights of fat, and of milk. 

These frequency curves are the derived curves of the simply 
obtained ogival curves of Galton. The frequency curves have 
been di’awn by taking, as their ordinates, lengths proportional to 
the slopes of the corresponding points of the ogive. 
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The values corresponding to the maximal ordinates of these 
curves are the most probable values or modes, of the quantities 
whose variations are represented. The figures for the modes of 
the different quantities are given in Table vi. (p.851). 

The frequency curves of the values of the depression of the 
freezing point, and of the density, are not shown in the diagram, 
as their ordinates are too high, in proportion to the range of their 
abscissse, to allow them to be conveniently represented on the 
same scale as the other curves: all the results occur within a very 
small range of the most probable values. 

The curves for the distribution of the other values fall obvi¬ 
ously into three groups. 

In the first group are the curves for the values of the per¬ 
centages of lactose, solids not fat, total solids, and ash, and the 
value of the conductivity. The percentages of these values, 
within 5% of the most probable values, range from 53%, in the 
case of the concentration of lactose, to 41%, in the case of the 
concentration of ash. 

In the second group are the curves for the values of the per¬ 
centages of protein, and of fat. Tlie percentages of results 
within 5% of the inodes are 19% and 20% respectively. 

The values of the weight of milk, and of the weight of fat, 
form the third group. Between these two curves, lie those for 
the distxnbution of the weights of the other constituents, as was 
explained above. These two curves show that, in the case of 
the weights of substances obtained at a milking, only 8*5 to 10% 
of the results lie within a range gf 5% of the mode. 

The concentrations of the substances in the first group are 
thus at least twice as constant as those of the substances in the 
second group. 

The concentrations, however, even of substances in the second 
group, are at least twice as constant as the total weights pro¬ 
duced, the curves for which are in the third group. 

The values of the percentages of fat, and of solids not fat, are 
of great importance, as certain values of these quantities are 
chosen as standards of the quality of milk. The distribution of 
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these values will, therefore, be considered separately in greater 
detail 

In the following diagram (Text-fig. 2), the ogive of the per¬ 
centages of fat in the present samples of milk is given. The 
corresponding derived or frequency curve is shown by a discon- 
tinvious line. The percentages of fat are plotted as abscissse. 
The ordinates represent the numbers of results, out of a total of 
109, which occur at, or below, given values of the percentage. 
The circles correspond to the actual numbers of results. The 
ordinates refer only to the ogive, and not to the frequency 



i 2 5 4 5 6 7 8 8 10 

' Text-fig. 2 


Ogive and frequency curve of concentrations of fat in cows’ milk. Ab- 
scissse: percentages of fat. Ordinates: numbers of results; ordinates 
refer only to ogive. 

curve. The latter has been inserted only to render more obvious 
the information contained in the ogive. The heavy line at 3*2% 
indicates the position of the standard for the percentage of fat 
in New South Wales. The values of this standard in the other 
Australian States are as follows: Yictoria, 3*5; Queensland, 3'3; 
South Australia, 3*25; Western Australia, 3*2%. The standard 
percentage of fat in England is 3*0, 
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It will be seen from the above diagram that only a small pro¬ 
portion of the samples examined contained percentages of fat 
below the legal standard of the State in which they were obtained. 

The frequency curve shows that the most probable percentage 
of fat in these samples of milk is 4*65. It must be borne in 
mind, however, that the samples are of the afternoon-milk, which 
is richer in fat than the milk obtained in the morning. 

In the next diagram (Text-fig.3), the ogive and the frequency 
curve of the percentages of solids not fat are given. As before, 
the abscissae represent the percentage-values of the quantity 
measured, and the ordinates, the numbers of results at and below 
these values. The ordinates again refer only to the ogive. The 
heavy line at 8*5% indicates the position of the standard per¬ 
centage of solids not fat. 



Solid# 7.0 a.o 8.5 9.0 10.0 

not Fit 


Text-fig 3, 

Ogive and frequency curve of concentrations of solids not fat in cows’ 
milk Abscissie: percentages of solids not fat. Ordinates: numbers 
of results; ordinates refer only to ogive, 

The above diagram shows that over 40% of the samples ex¬ 
amined contain a percentage of solids not fat below the legal 




BY H. S. HA LORO WARDLAW. 


851 


standard. The frequency curve also shows that, in the present 
results, the most probable value of the percentage of solids not 
fat is 8-65. This value is very close to the standard, which, 
therefore, allows a very small margin of variation. Over 90% of 
these i‘esults, on the other hand, lie above a percentage of solids 
not fat of 7*9. 

In the preceding discussion, three forms of mean value have 
been used, the arithmetic mean, the median, and the mode or 
most probable value. In series of results which are symmetri¬ 
cally arranged about their central values, these three means are 
identical. Actual series of results are rarely quite symmetrical, 
however, and in such cases the three means may differ. In the 
accompanying Table, the three forms of mean values of the results 
of the present series are placed together for comparison. 

Table vi. 

Arithmetic means, medians, and modes or most probable values, of the 


composition and properties of cows’ milk. 



Mean 

Median. 

Mode. 

Weight of milk 

3-7 

3*75 

3*5 

Weight of fat 

182 

173 

150 

Density 

i-oao" 

1*0297 

. 1*0297 

Depression of freezing-point... 

0*563 

0*562 

0*562 

Conductivity 

4*rM 

4*55 

4*5 

Total solids, p.c, 

13*65 

13*45 

13*24 

Fat, p.c. ... 

5'0’ 

4*85 

4*65 

Solids not fat, p.c. ... 

8 65 

8*65 

8*65 

Lactose, p.c. 

4*9 

5 0 

5*0 

Ash, p.c. ... 

0*69 

0*70 

0*72 

Protein, etc., p.c. ... 

2*9 

3 0 

2*9 

Water, p.c. 

86*45 

86*55 

86*75 


The figures in the above Table show that the three forms of 
mean value are very close together for most of the quantities 
measured. The greatest variation is to be seen in the case of 
the weight of fat obtained at a milking. The mode of this 
weight is about 14% less than the mean. The modes of the per¬ 
centage of fat and of the weight of milk obtained at a milking 
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are also less than the mean values, the former to the extent of 
about 7%, the latter to the extent of about 6%. The mode of 
the percentage of total solids is also less than the mean value, as 
a consequence of the behaviour of the values of the percentage 
of fat. The three forms of mean of the percentage of solids not 
fat, however, are practically identical. 

Kelations between Constituents and Properties. 

Although no general relations, between the percentages of the 
various constituents of the milk and the values of the various pro¬ 
perties, are at once apparent from an examination of the figures 
for the individual samples, such relations do exist. So definite is 
the relation between the density, the percentage of fat, and the 
percentage of solids not fat, or total solids, for example, that 
Fleisehmann (1885), and Helmer and Droop Richmond (1888) 
have devised formulae by which the value of one of these three 
quantities may be calculated from the values of the other two. 

Prom the figures for the mean values of the composition and 
properties of the milk collected on the same days, however, it 
may be seen more readily whether any relations exist between 
the different quantities. To display graphically any such rela¬ 
tion, the mean values of the quantities for the several days have 
been plotted as ordinates in the following diagram (Text-fig. 4). 
The different ordinates on which the values are measured are 
spaced equally along the abscissa, and represent the different 
days on which the samples were collected. The points represent¬ 
ing the different mean values of the same quantity have been 
joined by straight lines. It is to be boxme in mind, that the 
lines obtained in this way are not graphs in the ordinary sense 
of the word. They do not represent the values of the ordinates 
corresponding to given values of the abscissae. The points on 
the abscissa have no “values,” they simply represent different 
groups of samples; and the ordinates for the different values of 
each quantity have been joined by lines merely to connect them 
together, and to facilitate their comparison with the correspond¬ 
ing points for the values of other quantities. 
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The values for the electrical conductivity have been measured 
downwards in the above diagram to render them more easily 
comparable with the values of the other quantities, which have 
been measured upwards in the ordinary way. 



Diagram showing relation between various properties and constituents of 
cows’ milk. Ordinates: values of quantities measured. Points on 


abscissa represent corresponding values of different quantities. 


The diagram shows, at once, that there is a distinct, inverse 
relation between the mean percentage of lactose, and the mean 
conductivity. Jackson and Rothera (1914) showed that a similar 
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definite relation between these quantities exists in the samples of 
milk obtained from the different quarters of a cow’s udder at one 
milking. Their ‘measurements of conductivity were made, how¬ 
ever, upon milk from which the fat had been removed. These 
relations are also shown by the diagrams representing the efiect 
of the number of calves or age of the cow, and the stage of 
lactation or age of the calf, on the mean composition and pro¬ 
perties of the milk (Text-figs. 5 and 6). 

Text-fig. 4 also indicates the existence of a direct relation 
between the weights of milk obtained at a milking, and the 
corresponding weights of fat. The mean weights of fat fluctuate 
in the same direction as the mean weights of milk, and do not 
show any tendency to remain constant and independent of the 
amounts of milk. The present results are for single milkings, 
however, and not for the daily outputs of the cows. The above 
Figure shows also that there is a relation between the percentages 
of lactose and the conductivity, and the weights of milk and of 
fat. Cows producing larger quantities of milk thus show no 
tendency to yield a secretion poorer in fat or in lactose than 
those producing less milk under the same circumstances. 

Between the remaining mean values of the composition and 
properties of the milk no distinct relations are shown by the 
above diagram. The dependence of the density on the percent¬ 
ages of fat and of ash, which is to be observed in certain in¬ 
dividual samples, is not seen when the mean values are con-* 
sidered. There is also no evidence that a higher percentage of 
fat is generally associated with a higher percentage of protein, 
as was thought to be the case by Hart (1906), and by Eckels 
and !8haw (1913). 

These results do not show the direct relation between the per¬ 
centage of ash and the conductivity, which was observed by F. 
Petersen (1904). 

Effect of Breed. 

In the following Table are given the mean composition and 
properties of the milks of cows of different predominant strains 
of breed. The numbers of cows of each strain vary from 51 to 
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12. The calculated mean values p^e, therefore, not so strictly 
comparable as if the numbers of the cows of each strain were 
approximately equal. 


Table vii. 


Predominant strain. 

Shorthorn. 

Crossbreed. 

Ayrshire, 

J ersey. 

Number of cows 

51 

18 

19 

12 

Number of calves 

5 

3 

3 

4 

Age of calves... 

4-5 

4-8 

4-5 

3-9 

Weight of milk 

3*8 

3-4 

3-9 

4*3 

Weight of fat 

179 

186 

197 

213 

Density 

1-0301 

1*0293 

1-0294 

1-0301 

Freezing-point 

0-564 

0-564 

0-562 

0-562 

Conductivity ... 

; 4-65 

4-55 

4-75 

4-45 

Total solids, p.c. 

13-5 

14-25 

13-55 

13-7 

Water, p.c. ... 

86-5 

85*75 

86-45 

86-3 

Fat, p.c. 

4-8 

5-55 

5-0 

4-85 

Solids not fat, p.c. 

8-7 . 

8-7 

8-55 

8*65 

Sugar, p.c. 

4-9 

4-85 

4-85 

5*05 

Ash, p.c. 

0-69 

' 0-72 

0-66 

0-67 

Protein, etc., p.c. 

3-05 

3*0 

3-0 

3*0 


Tlie values given in this Table show that the greatest range of 
variation occurs in the mean percentage of fat, which is greatest 
in the case of Crossbred cows (5*5%), and least in the case of 
Shorthorn strains (4*8%). The mean yield of milk, on the other 
hand, is greatest in the case of the Jersey strain (4*3 kg.), and least 
in the case of the Crossbred (3*4 kg.). The mean total weight of 
fat obtained at a milking is greatest in the case of the Jersey 
strain(213gm.), and least in the case of the Shorthorn (179gm.). 
Tlie mean percentage of lactose is highest in the Jersey strain 
(5*05%), and lowest in the Crossbred and Ayrshire (4*85%). The 
mean percentage of ash is greatest in the Crossbred cows (0*72%), 
and least in the case of the Ayrshire strains (0*66%). The mean 
percentage of protein and extractives is greatest in the milk of 
cows of Ayrshire strain (3*1%), and least in that of cows of 
Crossbred and Ayrshire strains (3*0%). Its range of variation 
is small. 
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Among the physical properties, the greatest variation is shown 
by the electrical conductivity, which ranges from 4*75 x 10“- 
reciprocal ohms in the case of the Jersey strain, to 4*55 x 10“- 
in the case of the Crossbreed strain. The variation of the mean 
freezing point is within the limits of error of the determination. 
The density varies from 1*0301 in the milk of Jersey and Short¬ 
horn strains, to 1*0293 in that of Crossbred cows. 

The average numbers of calves of the cows of the different 
strains range from 5 to 3. The average ages of the calves range 
from 3*9 to 4*8 months. The data for the effect of the number 
of calves or age of the cows, and of the period of lactation or age 
of the calves, show that these variations are not large enough to 
affect appreciably the present comparison of the mean values of 
the composition and properties of the milk of cows of different 
predominant strains. 

Efepct op number of calves or age of cow. 

In the following Table are given the mean values of the com¬ 
position and properties of the milk of cows which have had 
different numbers of calves, that is, of cows of different ages. 
The number of cows at each age varies from 7 to 28. In this 
case the means compared are those of rather widely varying 
numbers of results, and are not so strictly comparable as they 
would be, if the numbers of the cows at the different ages were 
approximately equal. The numbers of calves of the cows ex¬ 
amined I'ange from 1 to 9; the ages of the animals, therefore, 
range from 2 to 10 years. 
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Table viii. 


Effect of number of calves or age of cow on mean composition and 
properties of its milk. 


Number of calves. 

1 

2 

3 

4 

5 

6-7 

8-9 

Number of* cows ... 

7 

16 

28 

16 

16 

10 

12 

Age of calf 

3*5 

5*5 

4*5 

4*5 

3*6 

4*1 

5*1 

Weight of milk ... 

3*3 

3*2 

3*7 

4*2 

3*9 

3*3 

4*3 

Weight of fat 

165 

175 

188 

206 

185 

140 

202 

Density... 

1*0304 

1*0293 

1*0300 

1*0299 

1*0295 

1*0300 

1-0295 

Depression of f.pt. 

0*570 

0*562 

0*563 

0-559 

0*568 

0*562 

0*562 

Conductivity 

4*5 

4*6 

4*5 

4*6 

4*95 

4*6 

4*6 

Total solids, p.c.... 

13*35 

> 14*45 

13*6 

13*95 

13*25 

13*15 

13*45 

Water, p.c. 

86*65 

85*55 

86*4 

86*05 

86*75 

86*85 

86*55 

Fat, p.c. 

Solids not fat, p.c. 

4*95 

5*7 

; 5*1 

5*15 

4*65 

4*3 

i4*75 

8*4 

8*75 

8*58 

8*8 

8*6 

i 8*85 

8*7 

Lactose, p.c. 

4*95 

4*85 

4*95 

4*95 

4*7 

4*85 

5*0 

Ash, p.c. 

0*73 

0*70 

0*69 

0*72 

0*71 

0*67 

0*60 

Protein & ext., p.c. 

2*7 

3*2 

2*85 

3*1 

3*2 

3*3 

3*1 


The mean ages of the calves of the cows of different ages are 
shown by the above Table to range from 5*5 to 3*5 months. The 
data given for the variation of composition and properties, with 
the period of lactation, show that this range is small enough to 
be without noticeable effect on the present comparisons. 

In the accompanying diagram (Text-fig. 5), the mean values of 
the composition and properties of the milk of cows of different 
ages, or which have had different numbers of calves, have been 
plotted as ordinates, against the numbers of calves as abscissae. 

This diagram shows at once that the mean values of the 
physical properties of milk, density, freezing point, and electrical 
conductivity are unaffected by the age of the cow. The weight 
of milk yielded, and the percentage of sugar present are also 
unaffected. The mean percentage of protein increases from 3*0 
to 3*3 during the period examined. The mean percentage of fat, 
on the other hand, decreases from 5*4 to 4*3, and the mean per¬ 
centage of ash decreases from 0*75 to 0*62, during the same 
period. The percentage of total solids falls, as the age of the 
cow increases, from 14*0 to 13*2. ’ 
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Text. tig. o. 

Effect of number of calves, or age of cow, on composition and properties of 
milk. Ordinates: values of composition and properties. Abscis&te: 
numbers of calves. 

Effect of Period of Lactation. 

The effect of the period of lactation on the composition and 
properties of cows’ milk is shown by the figures in the following* 
Table. The periods have been expressed as months of thirty days 
each. The number of cows at each stage of lactation is also given. 
The values of the composition and properties are the mean values 
for the number of cows at each stage. 




Table ix. 

Variation of mean composition and properties of cows’ milk with stage of lactation, 
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The meari number of cows at each month of lactation up to and 
including the seventh, is 12, and the maximum deviation from this 
mean is 2. After the seventh month, the number of cows in milk 
shows a sudden falling off. 

The average number of calves to which the cows at each month 
of lactation had given birth is given m the third column, to the 
nearest whole number. This number, for the first seven months, 
varies between 4 and 5. The average values of the composition 
and properties are thus quite comparable for these montlis, both 
as regards the numbers of samples examined at each month, and 
as regards the mean age or number of calves of the cows. After 
the seventh month, the variation of the number of calves is from 
3 to 5, and as the numbers of results examined at each month are 
only half those examined in the earlier period, the mean values of 
the composition and properties of the milk secreted during the 
eighth and later months are, perhaps, not so strictly comparable 
with those of the milk secreted during the earlier periods of lac¬ 
tation. Of the total number of samples examhied, 86 were of the 
milk obtained during the first seven months of lactation, 16 were 
of the milk of the eighth to eleventh months, and 2 were of the 
milk of later periods. 

In the accompanying diagram (Text-fig. 6) the values of the 
properties and composition given in Table ix., have been plotted 
as ordinates, while the corresponding periods of lactation have 
been plotted as absciss®. Smooth curves have been drawn through 
the points obtained in this way. 

The scales of the ordinates are not the same for each curve. In 
the case of the curves for percentages of total solids, fat, solids 
not fat, protein, and sugar, the distance between adjacent hori¬ 
zontal lines represents a variation of 2%. In the case of curve 
for the percentages of ash, this distance represents a variation of 
0*2%. For the other curves, this distance corresponds to the fol¬ 
lowing variations: density, 0*02; freezing-point, 0‘02'’C.; con¬ 
ductivity, 2*0 X 10“^ reciprocal ohms; weight of milk, 5*0 kg., 
weight of fat, 200 gm. The scales of the ordinates are the same 
as in Text-figure 5. 
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The curves show that the percentage of fat in eows^ milk tends 
to rise slowly during the whole period of lactation. 



Itonthe 2 4 6 8 * 10 

Xext-hg.t). 

Effect of age of calf or stage of lactation on composition and properties of 
cows’ milk. Ordinates: values of composition and properties. Abr** 
scissce: ages of calves (months). 

The percentage of protein falls slightly during the first three 
months, and then rises till the end of lactation, when its value is 
nearly 30% higher than it was in the first month. 

The percentage of ash falls slightly during the first five months, 
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and during the remainder of the period rises again, finally reach¬ 
ing its initial value. 

The percentage of lactose falls steadily during the whole period 
of lactation, the final value being about 10% lower than the initial 
value. 

The variation of the percentage of total solids is dependent on 
that of the separate constituents. This value, like that of the per¬ 
centage of protein and of ash, falls at first, and then rises again. 

The value of the conductivity increases steadily during the 
whole period of lactation; the final value being about 10% 
higher than the initial. 

The values of the density and of the freezing-point remain con¬ 
stant through the whole course of lactation. 

The weight of milk obtained at a milking falls steadily and 
rapidly as lactation proceeds, tlie yield towards the end being less 
than half of what it was at the beginning. 

The weight of fat obtained at a milking also tends to fall 
steadily during the whole period of lactation, and to about the 
same extent as the weight of milk, in spite of the fact that the per¬ 
centage of fat tends to increase. 

As was stated above, the weights of the remaining constituents 
are more dependent on the total amount of the milk than is the 
weight of fat. The weights of these constituents will, therefore, 
fall steadily during lactation with the weight of the milk. 

In conclusion, I wish to express my indebtedness to Professor 
Sir Thomas Anderson Stuart, in whose laboratory this work was 
done; and to Dr. E. Sinclair, Inspector General of the Insane, by 
whose courtesy the samples of milk discussed in this paper were 
obtained. I also wish to thank Dr. H. G. Chapman for his helpful 
criticism during the progress of the work. 

Summary. 

The variations of the composition and properties of samples 
of afternoon-milk from 109 normal cows are discussed. 

The following were the most probable values of the quantities 
measured: depression of freezing-point, 0*562®G.; density, 1*0297; 
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electrical conductivity, 4*5 x 10“^ reciprocal ohms; total solids, 
13*24%; fat, 4*65%; solids not fat, 8*65%; lactose, 5*0%; ash, 
0*72%; protein and extractives, 2*9%. 

The depression of the freezing-point, and the density were the 
least variable quantities measured. 

The concentrations of the constituents were much less variable 
than the total quantities obtained at a milking. 

The concentrations of the soluble constituents were much less 
variable than those of the constituents in suspension. The concen¬ 
tration of lactose was the least variable, that of fat the most 
variable. 

About 3% of the samples contained a percentage of fat below 
3*2; about 40% of the samples contained a percentage of solids 
not fat below 8*5. • 

The mean percentages of fat and of ash were greater in the 
milk of older cows; the mean percentage of protein was less. The 
percentages of the other constituents, and the properties, were not 
affected by the age of the cow. 

The mean yields of milk became lower in the later stages of lac¬ 
tation; the mean percentages of lactose was also slightly lower 
in the milk of* the later stages of lactation, but the electrical con¬ 
ductivity, and the percentages of fat and of protein became higher 
as the stage of lactation became later. 
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THE COMPOSITIOX OF EXPIRED ALVEOLAR AIR. 

By Ethel C. Pinkerton, B.Sc. (Syd.), Science Research 
Scholar in the University of Sydney. 

( From the Physiological Laboratory of the University of Sydney.) 

In a previous communication (1) dealing with the percentage 
of carbon dioxide in expired alveolar air, it has been shown that 
the amount of carbon dioxide in the last 625 c.c. of expired air 
does not vary beyond the error of the analytical method, when the 
expulsion has been performed within two seconds, for quantities 
of air of two litres or over, and within one second for quantities 
of one to two litres of expired air. The investigation of the com¬ 
position of expired alveolar air has now been extended to the 
estimation of oxygen as well as carbon dioxide, and more accu- 
rafe analytical methods have been employed for the determinations 
of the amounts of the gases. 

Methods .—The samples of air have been obtained in the same 
way as in the previous research (i) by collecting them through 
small capillary pipes set in a long brass tube, into which the sub¬ 
ject of the experiment breathed. The tube is the same as used 
previously, and the capillary tubes have been fixed 250, 500, 1750 
and 2000 mm. from the mouthpiece. The analyses of the gases of 
the samples have been performed in a large Haldane apparatus, 
the carbon dioxide being absorbed by potash, and the oxygen by 
alkaline pyrogallie acid. The carbon dioxide can be estimated to 
0 01 c.c. in a measurement of 1 c.c., ginng an analytical error of 
1 ill 100. The percentages of carbon dioxide in the samples are 
calculated, therefore, to the second decimal place. The error in 
the determinations of oxygen has been ascertained in a series of 
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estimations of the amount of oxygen in the air of the room. The 
results of these analyses are given in Table i. 


Table i. 


Date. 

Bar, 

Press. 

nmi.Hg. 

Temp. 

"C. 

Percentage of oxygen obtained. 

Average 

per¬ 

centage. 

Range. 

ll.vii.17 

764-8 

16-1 

20-90, 20*87, 20*87, 20*88, 
20-84, 20 -81 

20-86 

±0-05 

12.vii.l7! 

758-0 

14-7 1 

, 20*93, 20*94, 20-97 

20-95 

±002 

16.vii.l7 

755*6 

16-5 1 

20-87, 20-86, 20 89 

20*87 

±002 

18.vii.l7 

747-0 

14-3 

1 * 

20-89, 20-87, 20*88, 20 85, 

1 20 90,20*91 

1 

20-88 

1 

±003 


The figures in this Table for the oxygen in the air of the room 
have varied from 20*81 to 20*97These figures are ail some¬ 
what lower than 20-96, but the differences between the aiialyseb 
oil different days do not exceed 016 parts in 20-89 parts of air, and 
the duplicates do not vary by more than 0-09 parts in the same 
quantity. In the first series of experiments, a plug of glass-wool 
was placed m the brass tube, as proposed by Henderson, (Jhilling- 
worth and Whituey(2), but this was omitted in a second series. 
The omission of the plug of cottoii-wool lias made no ditfereiice to 
the ease with which the breath displaced the air in the brass tube. 
It would appear that the expired air is driven into the tube at 
such a rate, that the air already in the tube is displaced by the 
advancing wave of the entering air. I am indebted to Mr. F, W. 
Carpenter for the siiggestiou, that the air res^iired into the brass 
tube behaves like an “explosive wave,” driving the contents of the 
tube before it. 

liesulta ,— z^s it felt easier to breathe quickly into the empty 
brass tube, and as the results of the analyses show the least change 
along the tube, the results of the second series of experiments, in 
which no glass-wool was placed in the brass tube, will be described 
first. The figures are given in Table ii. 
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Table ii. 


! 

Volume 

i 

Percentage of O-j in samples 

1 

Percentage of CO 3 in 1 

samples 

No, of 

of ex- 

of expired alveolar air, col- 

of expired alveolar air, col- 

expt. 

pired aii* 

leeted at distances from the ! 

leeted at distances from the 


in C.O. 

mouthpiece of 

! 

mouthpiece of 




25 cm. 

' 50 cm. 

il75 cm. 

200 cm. 

25ctu. 

50 cm. 

175 cm. 

200 cm. 

1 

1150 

16'73 

15*58 

15-77 

15*77 

! 4*80 

4-83 

4-72 

4'72 

2 

1250 

16-40 

16*42 

16*47 

16 46 

4*52 

4*54 

4*45 

4'4l 

3 

1250 

16*36 

16 41 

16*44 

16*45 

4*44 

4*47 

4-41 

4'37 

4 

1276 

16*94 

1602 

1604. 

16*01 

4*71 

4'71 

4-68 

4-64 

5 

1300 

16-17 

16*22 

16*19 

16 21 

4*65 

4*66 

4-69 

4-57 

6 

1300 

16'32 

16*40 

16*58 

16*61 

4-42 

4*43 

4*32 

4*32 

7 

1450 

16*44 

16-39 

16*69 

16*54 

4*41 

4*44 

4*29 

4*26 

8 

1475 

15'74 

15*71 

15*89 

15*91 

5*02 

5*00 

4*87 

4*89 

9 

1550 

16*92 

16-93 

16-97 

17-03 

4*34 

4-26 

4*27 

4*26 


Tlie results are arrang*ecl in the order of the volume of the 
expired air. The expired air has been expelled as quickly as pos¬ 
sible from the luug's. The brass tube contains G25 c.c. between the 
mouthpiece and the outlet, 200 cm. from the mouthioiece. The 
results show that the air, filling the brass tube, in the neighbour¬ 
hood of the outlets at 25 cm., and 50 cm., invariably contains 
slightly less oxygen, and slightly more carbon dioxide than that in 
the neighbourhood of the outlets at 175 cm., and 200 cm., from 
the mouthpiece. The difiereuce in experiment 0 amounts to less 
than 0*07% oxygen, and to less than 0*04% carbon dioxide; 
while, in experiment 7, the diiference amounts to 0*02% oxygen, 
and to 0*15% carbon dioxide, the greatest difierence observed 
in this series.' It would thus appear that, in a respiration of about 
1300 C.c., the last 625 c.c. show a change in composition of not 
more than 0*15% carbon dioxide, and 0*20% oxygen. The range 
of variation in the composition of the last 625 c.c. to be expelled 
from the lungs depends on the speed with wliich the air is driven 
into the brass tube. The quicker the air enters, the more uniform 
is the composition of the last portion. As the period of expira¬ 
tion becomes prolonged, the percentage of carbon dioxide in the 
last part of the expired alveolar air rises, while the percentage of 
oxygen falls {vide experiment 4 of Table iii.). 
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A more extensive series of figures has been obtained in the first 
set of experiments, in which glass-wool was placed in the brass 
tube. Tlie results, arranged according* to the depth of the expira¬ 
tion, whicli varied from 000 c.c. to 1625 c.c., are recorded in Table 
iii. 


Table iii. 



Volume 

Percentage of' 

O5 in samples 

[ Percentage of CO 2 in sam- 

No. of 

of expired 

of expired alveolar air, col-1 

[ pies of expired alveolar air, 

expt. 

air 

lected 

at distances 

from 1 

i Golleoted at distances from 

in c.c. 

the mouthpiece of 


the mouthpiece of 




25 cm. 

50 cm. 

176cm. 

200cm. 

25 cm. 

150 cm. 

175em 

a 

0 

S 

O'! 

1 

900 ( 

16*62 

16*58 

16 69 

>6*68 

4*24 

4*21 

4*11 

4*08 


duplicates 

16*54 

16*57 

16*70 

16 70 

4*20 

4*23 

4*12 

3*99 

2 

1000 

16*62 

16*69 

16*98 

17*06 

3*98 

3*97 

3-77 

3-74 

3 

1025 

17*05 

16*99 

17*24 

17*30 

4*02 

4*08 

3-91 

3-84 

4 

1050 

16*68 

16*86 

16-92 

16*95 

4*37 

4*14 

4*24 

4*17 

5 

1100 

16*12 

16 *,30 

16 36 

16-52 

! 4*62 

4*51 

4*46 

4*35 

e 

1125 

15-99 

1 16*05 

16*07 

16*13 

4-48 

4*43 

4*53 

4*37 

7 

1175 

16*77 

16*76 

16*77 

16*71 ' 

i 4*03 

4*12 

4*09 

4*03 

8 

1175 

16*56 

16*57 

1 16*75 

16*74 1 

i 4*28 

4*27 

4*22 

4*15 

9 

1200 

15*70 

15*76 

15-93 

15*98 

1 4*70 

4*71 

4*54 

4*54 

10 

1290 

16*81 1 

16*71 

16*84 

16*87 

1 4 04 

4*03 

3*94 

3*88 

U 

1200 

16*99 

16*88 

16-98 

17*08 

' 4*26 

4*28 

4*13 

4*08 

12 

1300 

16*62 

16*70 

16*83 

16*90 

' 4*17 

4*13 

4*05 

3*99 

13 

1325 

16*82 

16*94 

17 03 

17*08 

4*26 

4*18 

4 12 

4*08 

14 

1325 

16*73 

16*77 

16*97 

17*00 

4*23 

4*22 

4*10 

4*04 

15 

1,326 

16*27 

16 28 

16 30 

16 39 

, 4*39 

4*40 

4*35 

4*30 

16 

1326 

16 61 

16*70 

16 80 

16 81 

4 04 

4 06 

3*88 

3*88 

17 

1350 

16*37 

16*42 

16*39 

16*48 

4*20 

4*17 

4*13 

4*10 

18 

1400 

15*90 

15 96 

16*08 

16*10 

4*76 

4*70 

4*71 

4*63 

19 

1425 

16*26 

16*35 

16*54 

16 60 

4*31 

4*31 

4*19 

4*13 

20 

1425 

16*23 

16*30 

16*47 

16*56 

4 29 

4*30 1 

4*18 

4*13 

21 

1450 

16*47 

16*54 

16*64 

16*66 

4*57 

4*58 1 

4*53 

i 4*51 

22 

1450 

16*64 

16*56 

16*63 

16*66 

1 4 •22 

4*31 

4*27 

' 4*24 

23 

1625 

16*40 

16*35 

16*51 

16*56 

j 4*41 

4*32 

4*18 

4*22 


The figures show that the expired air, which is collected at a 
distance of 200 cm. from the mouthpiece, contains more oxygen 
and less carbon dioxide than that leaving the lungs at the end of 
expiration. In two experiments, viz., Nos. 7 and 22, there appears 
to be no evidence of any change in composition in the portion of 
expired alveolar air examined. In experiment 2, the difference 
amounts to 0*36% oxygen, and to 0*22% carbon dioxide, the 
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greatest difference observed in this investigation. The total volume . 
expired in experiment 2 is 1000 c.c., so that the composition of the 
last 600 c.c. does not vary by more than 0*36% oxygen, and 0-22% 
carbon dioxide. In experiment 9, which is typical of many, the 
oxygen has decreased 0*22%, and the carbon dioxide diminished 
0-16%. 

From these two series of experiments, it appears tliat the carbon 
dioxide increases slowly in the expired air during a rapid expira¬ 
tion. The rate of increase varies, but, in the last (500 c.c. expelled 
from the lungs, the increase is not more than 0*22% carbon 
dioxide, while it is not more than half this tigure in 17 out of 32 
experiments. 

Biscussian of liesults .—Two methods have been used recently 
to examine the composition of successive portions of the air 
expired. Haldane ^3) has measured the percentage of carbon 
dioxide in the iinal portion of the air breathed out during a series 
of expirations of increasing depth. He has concluded, from his 
results, that the deeper part of an expiration contains no more 
carbon dioxide than the* middle part. Krogh and Lindhard (i) 
have examined successive portions of tlie air breathed out during 
work, the sami^les being collected at intervals of some hundredtlis 
of a second. They have found that each successive portion of tlie 
expired air contains more carbon dioxide than that which precedes 
it, and less than that which follows it. Tliey have been unable to 
apply this method to the examination of the breath expired when 
the body is at rest, but they have employed a modification, whem^e 
they conclude that the percentage of carbon dioxide rises slowly 
at the end of a normal respiration, the curve of the concentration 
of carbon dioxide in the breath showing a marked tendency to 
become asymptotic. 

The method used in tliis paper makes it possible to examine the 
composition of a part of the air of the same breath to a certain 
degree of accuracy. When the analysis is made suMieienily deli¬ 
cate, it is possible to detect a change in the composition of the 
final 600 c.c. expelled from the air-passages. The concentration 
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of carbon dioxide increases by a variable amount in different 
experiments, but never more than 0*22%, while the increase can 
hardly be detected in some experiments. The percentage of 
oxygen diminishes by not more than 0*36%. 

In considering which of these methods yields the most correct 
information as to the composition of the expired air, it may be 
noted that Haldane’s experiments have been made on different 
respirations. His method of estimating carbon dioxide has been 
sufficiently accurate to detect the change of composition, but the 
fact that he obtained his samples at various depths of respiration 
from different breaths has not permitted him to recognise small 
differences in concentration. Ejrogh observed the change of con¬ 
centration during work by analysis of successive samples collected 
at consecutive intervals of time, but, for conditions of rest, his 
curve was mainly the result of interpolation. In the method 
employed in this investigation, the analyses are made on successive 
portions of the same respiration. When the gaseous analysis has 
only been capable of recognising the change of concentration of 
0*2% in the amount of carbon dioxide, the composition of the 
final 600 cc. expired has appeared uniform; but, with greater 
delicacy, a change in concentration of not more than 0*22% of 
carbon .dioxide, and 0*36% oxygen has been observed. 

These results are in accord with the results of Krogh and Lind- 
hard. They support Lindhard’s contention (4), that the final 
portion of the expired air has not the same composition as the air 
in the alveoli of of the lungs, since the portion of the alveolar air 
ill the trachea .and bronchioles will contain more carbon dioxide, 
than the air expelled from the mouth, as it leaves the alveoli later. 

Gomlmions. 

(1) Estimations of the percentage of oxygen and carbon 
dioxide in the successive portions of air rapidly expelled from the 
lungs, show that the concentration of carbon dioxide diminishes 
by not more than 0*22% in the final 600 c.c., respired, and that 
the concentration of oxygen augments by not more than 0*36% 
in the same portion of the breath. 
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(2) The change in concentration is independent of the depth of 
respiration, but depends on the speed with which the air is 
expired. The more slowly the air is breathed out, the greater the 
change in concentration of the gases of the iinal portion. 

(:i) Tliese results lead to the inference, that the alveolar air in 
the i)ulmonary atria at tlie end of an expiration contains a lower 
concentration of oxygen and a higher concentration of carbon 
dioxide, than the air last expelled from the moutli in the rapid 
expiration. 

I beg to express my indebtedness to Professor Sir Thomas 
Anderson Stuart, in whose Department this research has been con¬ 
ducted, and to thank Dr. TL Q-. Chapman for his encouragement 
and assistance in this w^ork. 
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Transactions, xviii., 1-2, T.p &c.(1915-16). 

Madrid. 

Real Sociedad Espanola de Histobia Natural— 

Boletin, xvi., 7-10; xvii., 1-3, 5,7(1916-1-7). 

Memoirs, viii., 9, T.p,&c.; x., 6-8(1916-17). 

Manchester. 

Manchester Literary and Philosophical Society— 
Memoirs and Proceedings, lx., 3, T.p.&c.: Ixi., 1(1917). 
University op Manchester: Manchester Museum— 
Publications of the Manchester Museum. No,79(1916). 
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Manila, P.I. 

Bueeau op Fobestey : Dept, op the Inteeioe— 

Annual Report of* the Director for the year 1916(1917). 

Bueeau of Science of the Goveenment of the Philippine 
Islands*— 

Philippine Journal of Science. Section A, xi., 4-6; xii., 1 — 
Sec. B, xi., 4-6; xii., 1-4—Sec. 0, xi., 6; xii., 1-2—Sec. D, 
xi., 5-6; xii., 1-3(1916-17). 

Massaclmsetts. 

Tufts College— 

Tufts College Studies (Scientific Series), iv., 3-4(1916). 

Melbourne. 

Australasian Journal of Pharmacy— Vols. xxxi., 372; xxxii., 
373-383(1916-17). From the Publisher, 

Commonwealth of Australia : Department op Trade and 
Customs— 

Pamphlet: “Investigations into the Causes of Worm- 
Nodules in Cattle.” By 0. G. Dickinson and G. F. Hill 
(8vo., 1917). 

Commonwealth Bureau op Census and Statistics— 
Census of the Commonwealth, 1911. Vol. i., and Appendix 
A, Vol. i.(1917). 

Department of Agriculture of Victoria— 

Journal, xiv., 12; xy., 1-11(1916-17). 

Pamphlet: “ Agricultural Education ” [reprint of a series 
of four Articles, which appeared in the “Herald,” May 
23rd-26th, 1917, by C. G. lioss]. 

Field Naturalists' Club of Victoria— 

“Victorian Naturalist.” xxxiii., 8-12; xxxiv., 1-7(1916-17). 

Public Library, Museums, &c., of Victoria— 

Report of the Trustees for 1916(1917). 

Royal Australasian Ornithologists' Union— 

“The Emu,” xvi., 2-4: xvii., 1-2(1916-17). 
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Royal Geogbaphxcal Society op Austealasia : Victorian 
Branch.’ 

Victorian Geographical Journal. xxxiii. (1917). 

Royal Society of Victoria— 

Proceedings. New Series, xxix., 1-2; xxx., 1(1916-17). 

University op Melbourne— 

Calendar. 1917(1916). 

Mexico 

Instituto Geologico de Mexico— 

Anales. No. i.(1917). 

Boletin. Niim.34(1916). 

Modena. 

La Nuova Notarisia— From the Editor^ Dr. Toni 

Serie xxiv., Gennaio, 1913; xxv., Aprile, 1914(1913-14). 

Montreal. 

Natural History Society op Montreal— 

Canadian Record of Science, ix., 8, T.p.&c.(1916). 

Royal Society of Canada— 

Proceedings and Transactions. 'J'hird Series, x., Parts 2-4 
of Sections i.-iv.(1916-17). 

New Haven, Conn. 

Connecticut Academy of Arts and Sciences— 

Transactions, xxi, pp.l-144(1916). 

New York. 

American Geographical Society— 

Geographical Review, ii, 2-6; iii., 1-6; iv., 1-4(1916-17). 

American Museum of Natural History— 

Bulletin. xxxv.(1916). 

{a) Bibliography of Fishes, by B. Dean, enlarged and edited 
by C. R. Eastman. Vol, i.(1916).- (6) Bibliography of the 
Published Writings of H. F. Osborn, 1877-1915, and 
Supplement for 1916. Second Edition (1916-17). —(c) 
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Check-list of Mammals of the N. A. Continent, the West 
Indies and the neighbouring Seas. Supplement bv D. G. 
Elliott(1917). 

New York Academy of Sciences— 

Annals, xxv., pp.1-308; xxvii., pp,31-38, 39-191, 193-203, 
205-214(1916-17). 

Ottawa. 

Geological Survey of Canada— 

Map No. 57A, Frank Alberta (showing the Landslide of 
1903)[1917]. 

Memoirs. Nos 51, 73, 84, 85, 87, 89, 92, 93, 97, 98, Supple¬ 
ment to No.31(1914-17). 

Museum Bulletin, Nos.23-25(1916-17). 

Summary Report for 1916(1917). 

Oxford. 

Radcliffe Library, Oxford University Museum— 
Catalogue of the Books added during 1916(1917). 

Palo Alto. 

Leland Stanford Junior University— 

Publications (University Series). No.22(1916). 

Paris. 

“Journal de Conchyliologie.” Ixii., 4* ixiii., 1(1917). 
SooiETE Entomologique de France— 

Annales. Ixxxv., 3-4(1917). 

Bulletin, 1916, 15-21, T.p.&c.j 1917, ]-6, 9-14(4916-17). 
Pavia 

IsTiTUTO Botanico dbll’ R. Univbusita di Pavia— 

Atti. ii. Serie. VoL vii.(1902). 

Perth, W. A. 

Geological Survey of West Australia*— 

Annual Progress Report for the Year 1916(1917). 

Bulletin, Nos. 66, 67, 68 (Text and Atlas), 69 (Text and 
Atlas), 72(1916-17). 
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Goveenment Statistician, West Australia— 

Monthly Statistical Abstract. 1916, 197-199: 1917, 200-207 
(1916-17). 

Royal Society op West Australia— 

Journal and Proceedings, i , 1914-15(1916). 

Petrograd. 

Societas Entomologica Rossica— 

Horse Entomologicae. xli., 7, T.p.&c.; xlii., 2(1916). 

Revue Russe d’Entomologie. xv., T.p.(kc ; xvi., 1-4(1916-17). 

Philadelphia. 

Academy of Natural Sciences— 

Proceedings. Ixviii., 3(1917). 

American Philosophical Society— 

Proceedings. Iv, 6-8, T.p.&c.(1916). 

Zoological Society op Philadelphia— 

Porty-fiftli Annual Report of the hoard of Directors, April, 
1917(1917). 

Pietermaritzburg. 

Natal Museum— 

Annals. Vol. ii., Index No.; iii., 3(1916-17). 

Portici. 

Laboratorio di Zoologia generale e Agraria della R. 
ScuoLA Sup. d’Ageicol.— 

Bollettino, viii.(1914). 

Port Moresby, N.G. 

Government Geologist op Papua— 

Bulletin of the Territory of Papua, No.3(1915).^—Report on 
the Geology of Woodlark Island. By E. R. Stanley^ 
Government Geologist (n.d.). 

Pusa, India. 

Agricultural Research Institute— 

Memoirs of the Department of Agriculture in India. Bo- 
tanical Seines, T.p.&c. of Vol. vii.; viii., 2, 4-6, T.p.&c.; 
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ix , 1 and — Entomological Series, v., 2-3(1917), 

—Bulletin, No.64 (1916).—Beport of the Agricultural 
Besearch Institute and College, Pusa, 1915 16(1916).— 
Beport on the Progress of Agriculture in India for 1915- 
16(1917). 

Richmond, N.S.W, 

Haweesbury Agricultural College— 

H. A. 0. Journal, xiii., 12; xiv., 1-11(1916-17). 

Rio de Janeiro. 

Museu Nacional do Rio dk Janeiro— 

Archives. xvii,(1915). 

San Francisco. 

California Academy of Natural Sciences— 

Proceedings. Fourth Series v., 7-8; vi., 1-7(1916). 

Santiago de Chile. 

Societe Scibntifique DU Chili - 
Actes. xxii., 1912(1913), 

Sao Panlo. 

Museu Paulista — 

Bevista, ix.(1914). 

Sendai, Japan. 

Tohoku Imperial University— 

Science Beports. Second Series (Geology), iv., 2(1917). 

Stockholm. 

Entomologiska Foreningen I Stockholm— 

Entomologisk Tidskrift. xxxvii., 1-4(1916). 

Kongl. Svenska Vetenskaps-Akademie— 

Arkiv f. Botanik xiv^, 3(1916)— Kp.mi, ckc., vi., 2-3(1916) — 
Mathematik^ tfec., xi,, 1-3(1916)— Zooloiji, x., 1-3(1916), 
Arsbok, 1916(1916). 

Handlingar. Iv., 1-6, T.p.&c.(1915-16). 

Lefnadsteckningar. v., 1(1915). 

Meddelanden fran K. Yetenskapsakademiens Nobelinstitut. 
iii., 3(1916). 
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Sydney. 

Australian Museum— 

Annual Report, 1915-16(1916). 

Records, xi, 6-12, T.p.&c.(d 916-17), 

Botanic Gardens and Domains, Sydney— 

Annual Report for 1915(1916). 

Census of New South Wales Plants. Supplement i.: Fresh¬ 
water Alg 0 e( 1917 ). By G. I. Playfair. 

Critical Revision of the Genus Eucalyptus, iii, 8-10; iv., 1-2 
(1916-17). By J. H. Maiden, Government Botanist, <fec. 

Bureau of Statistics— 

Official Year Book of New South Wales, 1915, 14-19, T.p. 

&c.; 1916, 1,3-11, 14-16(1916-17). 

Statesman’s Year Book of New South Wales, 1917(1917). 

Chief Secretary’s Department : Fisheries— 

Report on the Fisheries of New South Wales for the Year 
. 1916(1917). 

Department of Agriculture, N.S.W.— 

Agricultural Gazette of New South Wales, xxvii., 12, T.p. 
&c.; xxviii., 1-11(1915-16). 

Department of Agriculture: Forest Branch, N.S.W.— 
Annual Report, 1915-16(1916). 

Forest Flora of New South Wales By J. H. Maiden, 
Government Botanist, &c. vi., 10, T.p.<fec.; vii., 1(1916-17). 
The “Austral-Briton” for August 31st, 1917 [containing an 
article on ‘‘The Great Australian Bush” (by the authority 
of the N. S. Wales Forestry Commission). 

Department of Mines — 

Annual Report of the Departmentof Mines for 1916(1917). 
Mineral Resources. Nos.24, 26(1916-17). 

Records, ix., 3(1916). 

Department of Public Health— 

Report of the Director General for the years 1914, 1915 
(1916). 

Education Department— 

Education Gazette of New South Wales, x., 12; xi., 1-11, and 
two Supplements(1916-17). 
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Report of the Executive Committee of the Advisory Council 
of Science aud Industry, Commonwealth of Australia, 
14th April-30th June, 1917 (July, 1917). 

Education Department : Teachers’ College— 

Records of the Education Society. Nos. 27, 30(1916-17). 
Teacher’s College Calendar, 1917(1917). 

Education Department: Technical Education Branch — 
Annual Report, 1915(1916) 

Technical Gazette of New South Wales, vii., 1(1917;. 
Technical Education Series, Nos.18, 21, 22(1913-16). 

New South Wales Naturalists’ Society— 

“Australian Naturalist.” hi., 13-14(1917). 

Public Library op New South Wales— 

Special Donation: —('g j American Anthropologist, N.S., 
Vols. i., ii., 2-4, iii.( 1899-1901). (h) Annual Report for 

1899, 1900, 1902, 1903; and Transactions, Nos.55, 57, 59- 
68(1900-05), of the Historical and Scientific Society of 
Manitoba, (c) Bulletin of the Philosophical Society of 
Washington, xiv.-xv.(incomplete)[1907-10]. (d) Bulletin, 

i. , 1-3; ii., 1-4; hi., 1-4(1897-1902); and Transactions, i., 1-3; 

ii, 1-2(1904-07), of the Free Museum of Science and Art 
of the University of Pennsylvania (Dept, of Archaeology). 

Journal of the Anthropological Society of iiombay, 
Vols. vi.-viii.(1901-08) [incomplete]. (/^Journal of the 
Polynesian Society (New Plymouth, N.Z.), Vols. i.-xvi., 
xvii.(l 892-1913), and Vols. xvii.-xxiii.(incomplete) [1908- 
14]. (g)J ournal of the Straits Branch of the Royal Asiatic 
Society, Nos. 30-32, 35-45, 47, 48(1897-1907). Eorres- 
pondenz-Blatt der Deutschen Gesellschaft fiir Anthro- 
pologie. Ethnologic, und Urgeschichte (Miinchen), xxix.- 
XXXV., xxxvii., xxxix.(incomplete) [1898-1908]. (i) Man; 
A Monthly Record of Anthropological Science (London), 
i.-xv.(incomplete) [1901-15]. (j) Rijks Ethnographisch 

Museumte Leiden: Verslag vanden Directeur, 1898-1915 
(incomplete) [1899-1916], (k) Smithsonian Contributions 
to Knowledge, Nos.208, 220, 259, 267, 331, 383, 489(1869- 
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83).—Smithsonian Miscellaneous Collections, Nos. 216, 
544, 630, 969 (1867-94). f'Z; Zeitschrift fiir Ethnologic 
(Berlin), xxviii.-xxxix.(incomplete) [1896-1907]. 

Royab Society op New South Wales— 

Journal and Proceedings. 1., 1-3, T.p.tfec.(I9l7). 

Royal Zoological Society— 

“Australian Zoologist.” i., 2-3(1915-16). 

“Scientific Australian,” xxii., 2-4; xxiiL, 1(1917). From the 
Publishers (Bishop Bros.). 

University of Sydney— 

Calendar, 1917(1917). 

Reprints of Papers from the Science Laboratories, 1909-16, 
B., Vols.i.-ii., 1909-16(1916). 

Taihoku. 

Bureau of Productive Industries, Government op Formosa, 
Japan— , 

leones PI an tar urn Formosanarum. Vol. vi.(1916). 

Tokyo. 

College op Science, Imperial University of Tokyo— 
Calendar, 1915-16(1917). 

Journal, xxxvii., 6-8; xxxviii., 2-5; xxxix, 1-5(1916-17). 

Tokyo Zoological Society— 

Annotationes Zoologicse Japonenses. ix., 3(1917). 

Tring, Herts. 

Zoological Museum— 

Novitates Zoologicae. xxiii., 3,4; xxiv., 1-2(1916-17). 

Trondhjem. 

Kongelige Norsks Videnskabbrs Selskab— 

Aarsberetning for 1914 (1915).—Skrifter, 1914 (2 vols.; 
1915). 


Tunis. 

Institut Pasteur be Tunis— 
Archives. T. ix., 4(1916). 
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Upsal. 

Royal University op Upsal— 

Bref Och Skrifvelsei* af och till Carl von Linn^, (fee. Afd. 
ii., Del 1(1916). 

Urbana, Ill. 

University op Illinois — 

Illinois Biological Monographs, i., 1-4, T.p.tkc.; ii., 1-3; iii., 
1(1914-16). 

Washington, D.O. 

Bureau of American Ethnology— 

Bulletin. No.55(1916). 

Pamphlet: “ The most ancient Skeletal Remains of Man.” 
By Dr. A. Hrdlicka. Second Edition (1916).—-Twenty- 
ninth, Thirtieth, and Thirty-first Annual Reports, 1907- 
08, 1908-09, 1909-10(1915-16). 

Carnegie Institute of Washington— 

Department of Experimental Evolution: Annual Report of 
the Director, 1916 [Reprint from the Year Book, No. xv.] 
(1916). 

National Academy of Sciences— 

Proceedings, ii., 11-12; hi., 1-10(1916-17). 

Smithsonian Institution— 

Annual Report of the Board of Regents, 1914-15(1916). 

U. S. Department of Agriculture— 

Bulletin. Nos. 344, 408, 416, 419, 421, 424, 427, 429, 431, 
' 432,435-438,484, 489,513,539, 550, 553, 554, 566(1916 
17 ).—Bureau of Entomology: Technical Series, Contents, 
T.p.ifec. of No.l9(1916). 

Entomological Reprints (12) from the Journal of Agricul¬ 
tural Research, vii., 4, 7, 8, 11(2); viii., 6, 7, 11; ix., 10; 
X., 6; xi., 1-2(1916-17). 

Pamphlet: “Suggestions for Owners of Wood-lots in New 
England.” By F. H. Mosher(1917) 

Year Book, 1916(1917). 
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U. S. Geological Survey— 

Bulletin. Kos.610, pi8-620O, 621M-P, 623 and Maps, 626- 
630, 632-636, 638, 640A-E, 641A-E, 645, 649(1916). 
Mineral Resources, 1914, i., 25, 26: 1915, L, 1-5, 1; ii., 1-14, 
16-17, 19-20(1916). 

Professional Papers. Kos.89, 91, 98A-K, M, N(]916). 
Water-Supply and Irrigation Papers. JS^os. 332, 360, 369^ 
374, 375G, 383, 384, 387, 395, 398, 399(1916). 

U. S. National Museum— 

Bulletin. Nos.93, 95, 96(1916-17), 

Contributions from the XJ. S. National Herbarium. T,p.<fec. 

of Yol. xvii.j xviii., 7; xx., 1-2(1916-17). 

Proceedings. 1.(1916). 

Wellington, N.Z. 

■Department op Mines: New Zealand Geological Survey— 
Bulletin. N.S. No. 18(1917). 

Eleventh Annual Report. N.S., 1916-17(1917). 
Palaeontological Bulletin. Nos.4-5(1917). 

Dominion Museum— 

Annual Report for 1916-17(1917). 

Bulletin. No. 5(1916). 

PRIVATE DONORS (and authors, unless otherwise stated). 
Bonaparte, Le Prince, Paris — “ Notes Pt^ridologiques.” Eases, 
ii.-iv. (Paris, 1915-17).—Two Reprints: ‘‘Foug^res 

d’Afrique,” et “Foug^res de THerbier du Museum [Bull. 
Mus. d’Hist. nat., Paris, 1917, Nos. 1 and 7]. 

Feoggatt, W. W., F.L.S.—One Pamphlet [Farmers’ Bulletin, 
Dept. Agric. N. S. Wales, No.ll3(June, 1917)]. 

Smith, R. Greig, D.Sc., Sydney (donor)—Report of the Dove 
Marine Laboratory, Oullercoats, Cumberland, 1915-16(1916) 
—County of Northumberland Education Committee: County 
Agricultural Experiment Station, Cockle Farm: Guide to 
Experiments for 1917. Report by Prof. D. A. Gilchrist 
(1917). 


63 
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Tillyard, R. J., M.A., B Sc., Sydney —Three Reprints: {a) 
“ Life-Histories, <kc., of Australian jEachnina^^^ &c., and (ft) 
‘‘A Study of the Rectal Breathing Apparatus in Lar^^e of 
Anisopterid Dragonflies” [Journ. Linn. Soc. London, Zo¬ 
ology, xxxiii., July and JSTov., 1916]; (c) “Mesozoic and 
Tertiary Insects,” &c. [Publication No. 253, Geol. Surv. 
Queensland].—The Biology of Dragonflies [Cambridge Zo¬ 
ological Series] (1917). 

Veitch, R., B.Sc., F.E.S., Fiji—Agricultural Reports of the 
Colonial Sugar-Refining Company, Ltd., Fiji. Nos. 1-2 
(1916-17). 


[Printed off, March 27th, 1918.] 



(1917.) 

(a)GENEEAL INDEX. 


Acacia, on a new species of, 441. 

-, seedlings, exhibited, 30-3. 

Address, Presidential, March 28th, 
1917, 1. 

J£iii‘hnidopsis, fossil dragonfly, 
676. 

Air, expired alveolar, composition 
of, 866; i)ercentage of OOs in, 
146. 

Alkaloids of DiiVokia LcicJiJiardtii, 
137. 

Announcements, 11, 25, 136, 203, 
249, 511, 603. 

Antirrhinum, fascia ted, exhibited, 
512. 

Api>eal for support of i>endulum 
work, 202. 

Attunga district, geology of, 693. 

Australia Tropical, Oarahidw, 
from, 406 —Heteromcra and fSLig- 
modera from, 701. 

Australian Coleoptera, 545— 
goiiflies, 450—Lepidoptera, 303, 
344—JMecoptera, 284, 302—Ne>i- 
roptera, 203—Plants, pollina¬ 
tion of, 12—^Tabanidai, iii., 513 
—^Trilobites, 480. 

Bacteria in soil, action of micro¬ 
organisms on numbers of, 162. 

Bacteriologist, summary of year’s 
work, 10. 

Baker, B. T., see Exhibits. 

Balance Sheet, etc., 1916, 26. 

Bamboo in flower, exhibited, 246. 

Banksia latifoUa, section of log 
of, exhibited, 603. 

Benson, W. N., Geology and Petro¬ 
logy of the Great Seri>entine 
Belt of New South Wales, Pt. 
Vi., General iVccount of the 
Geology and Physiography of 
the Western Slopes of New 


England, 223, 250—Appendix, 

693. 

Bcjjcrm-wsix, exhibited, 247. 

“Billy-goats” {Linaria), exhibited, 
512. 

Blakeley, W. F., On a new Species 
of Acacia, 441. 

Blowflies, parasitic wasp from 
pupaB of. e.xhibited, 302. 

Brachiimetopiiis, first record of, 
from Queensland, 605. 

Bracteoles in Calliatemon, ex¬ 
hibited, 512. 

Breakwell, E. A., remarks on dis¬ 
tribution and evolution of 
Grasses, 303. 

Bronteklw, Australian, ^ 80 . 

VaUiHtcmon, bracteoles of, ex¬ 
hibited, 512^—flowering speci¬ 
mens of, exhibited. 343, 440, 512. 

('(dijmeneidcc, Australian, 480. 

Campbell J. H., Hon. Treasurer’s 
Financial {Statement, and' Bal¬ 
ance Sheet. 25 ‘29—^Ee-elected 
Hon. Treasurer, 136. 

CarabkUe, endoskeleton of head, 
etc., in, 339—From Tropical 
Australia, 406. 

Carbon dioxide in expired, alveo¬ 
lar air, 146. 

Came, J. E., re-elected to the 
Council, 25. 

-. W. M., plants collected by, 

exhibited, 512. 

Carter H. J., On some new Hetcro- 
mvrw and a new HtigmoiUra 
from Tropical Australia, 701. 

Carvings, Aboriginal, notice of 
some, 512. 

Cavities coxal, in Garahidoa and 
Cicindelidce, 339. 

Cell-cultivation of Yeast, 220. 
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ChaifoaoTtudidcCj descriptions of, 
757. 

Cliapmau, H. 0., elected Presi¬ 
dent, 25—;S'cc J^xliibits. 

Clieel, E., remarks on Oalliatcmon, 
440; on ^ilenc, G04—See Ex¬ 
hibits. 

-, jS'otes on the “Common 

Nightshade” {Solaniim mgriim 
Linn.), and some closely related 
Forms and Species that have 
been confused with it, 583. 

CheiniridcCy Australian, 480. 

Chemistry of the Duboisias, 118. 

Uicindelid(ii, ondoskeloton of head, 
&c., in, 339. 

Clelaiid, J. B., see Exhibits. 

Cobar, pendulum-investigations at, 
203. ‘ 

Coccid (Brachyscelid) galls, ex¬ 
hibited, 303. 

Coleoptera, descriptions of new, 
545. 

Composition of expired/ alveolar 
air, 866. 

Coxm, anterior, and coxal cavities 
in Carahidee and Oicindelidm, 
339. 

Cows’ milk, variability of, 815. 

Cradle Mt., Tasmania, insects 
from, and lantern-slides of, ex¬ 
hibited, 201. 

Cretaceous dragonfly, 676. 

Crocodile, median parasphenoid of, 
604. 

Cultivation ,of Yeast, single cell, 
220 . 

David, T. W. E., re-elected to The 
Council, 

Digitalis, synanthic flowers of, ex¬ 
hibited, 512. 

Donations and Exchanges, 30, 136. 
202, 249, 303, 343, 439, 511, 603. 

Dragonflies, caudal gills of larvm 
of Zygojflerid. 31, 606—From 
Australia and Tasmania, 450— 
Fossil, from Queensland, 676. 

Duboisias, alkaloids of the, 118, 
137. 


Dun, IV. S., re-elected to the 
Council, 3 5“Jie-elected a Vice- 
President, 136. 

Erhimuia, n.g., description of, 
391. 

Egypt, plants from, exhibited, 512. 

Elections, 25. 136, 202, 249. 

Endoskeleton of head in Carnbi- 
dte and Ch'indelidm, 339. 

Kga^u’is longiflom, white-flowered, 
exhibited, 512. 

ErrmopMld, lepidopterous galls 
on, exhibited, 439. 

Etheridge, B.. and JMiL'liell, ,7., 
Silurian 'rrilobites of xNew South 
Wales, with references to those 
of other parts of Australia. Jd. 
vi. (Udiimcneldic^^ (UivirurhUv, 
Ha.rpelda;^ Bronieidm^ <fcc., with 
an Appendix, 480. 

Euculjfptus ergihrorori/s in flower, 
exhibited, 201. 

Exhibits 

Baker, It T., section of trunk 
of (’alifornia Bed wood show¬ 
ing annual rings; Vegetable 
wax from Boyeria, 246-217 — 
Section of log of Bastard 
Honeysuckle (Banlcsia UfU- 
folia) , 603. 

Chapman, II. (k, peptone pi(» 
pared from proteins of egg 
white, 247--Extract of the 
pancreas of the ox, and its 
coagulalive action on milk; 
synanthic flowers of Fuchsia. 
512. 

Cheel, E., abnormal inflores¬ 
cences of Waratali, 440-- 
l^lowering (’allistemon hy¬ 
brids; e.xaiuples of bract(‘oles,^ 
in addition to bracts In (’aIlls- 
temon; an introdm^ed weetl, 
LUutriit l^rllissrHaHa, 512. 
Clelaiid, J. B., oyster-sbells from 
the bank of the Namoi II, 
247; an introduced weed (NL 
Icna) from Thirroul, 604. 
Fletcher, J. J., abnormal flow 
ers of (h'evillva huadfolia, 247 
—^Beversion-shoots and Aca- 
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Exhibits: -- 

eia-seedlings, 303 — Three 
crimsuu-flowered Callistemoiis, 
343— CaJUstcmon si)., 440. 

Eroggatt, J. L., parasitic wasp 
from pupte of Blowflies, 302. 

-, W. W., mosquitoes 

from lUveriua; destructive 
insects from wheat-stacks. 246 
—Brachyscelid galls, 302— 
drain-weevils from Sydney 
and ^lelbourne, 343—Lepidop- 
terous galls on ErcmopMla, 

439— Xew Wax-Scale from 
New Guinea; perforated no¬ 
dule from an ants^ nest, 511. 

Hamilton. A. A., specimens of 
an introduced Tetragonia, 247 
—Plants from Egypt and 
Palestine, collected by Mr. W. 
M. Came, 512. 

Hynes, Miss S.. white-flowered 
var. of Epaeris longifloru; 
fasciated iHUrrhUium; syn- 
authic flowers of Digitalis; 
spikes of VaUistemon Umaris 
var., with flowers of different 
colours, 512. 

Maiden, J. H., flowering twig of 
Eucalyptus cvythrocorys, 20J. 

Tillyard, R. J., collection of 
insects from, and lantern* 
slides illustrating the natural 
history of, Cradle Mt., N.W. 
Tasmania, 201—Collection of 
IMecopterous insects (Fatior- 
paiw)i 

Turner, F., flowering Bamboo; 
Timothy-grass from the Ade- 
long district; a poison-i)lant 
[GastroloUum), from W.A.; a 
poisonous Chilian Lobelia, 246 
—Star-grass from the In- 
verell district, 302—Fruits of 
Red Quandong; a specimen 
of an introduced Liliaceous 
plant{Tritclcia) spreading in 
the C'oolamoii district; fasci¬ 
ated Bed Lac Sumach, 439, 

440— ^Pink-flowering variety of 
Tccoma Jasminoidcs, 511. 


in. 

Fasciation in Sumach, exhibited, 
440; in Antirrhinum, exhibited, 
312. 

Fellows. Linnean Macleay. sum¬ 
maries of year’s work, 10, 11. 

Fellowships, appointments to, 11— 
Announcements, 511. 603. 

Fletcher, J. J., remarks on two 
Australian idants naturalised in 
S. xVfrica and New Zealand, 
302; on Aboriginal C’arviiigs at 
Palm Beach, 312—*Sce iixhibits. 

Flowers, abnormal, exhibited, 247. 
512. 

Froggatt, J. L., see Exhibits. 

-, W. W., re-elected a Vice- 

President, 136— Sec Exhibits. 

Fry, D. B., Ivlember, notice of his 
decease, 202. 

Fuchsia, synanthic flowers of, ex¬ 
hibited, 512. 

Galls, Brachyscelid, exhibited, 302; 
lepidopterous, exhibited, 439. 

Oastrolohium, poisoii-plant, ex¬ 
hibited, 246. 

Geology of the Great Serpentine- 
Belt, 223, 250, 693—Of the Wes¬ 
tern Slopes of New England, 
223, 250. 

Gills, caudal, of the larvm of 
Zygopterid Dragonflies, 31, 606. 

Orevillm hiuafolia, abnormal flow¬ 
ers of, exhibited, 247. 

Hallmann, E. F., Linnean Mac¬ 
leay Fellow in Zoology; sum¬ 
mary of 5 ’ear’s wbrk, 10—Ee- 
appointed, 1917-18, 11. 

-, On 41ie Genera EcJii- 

naxia and RhaMosigma [Poki- 
feka], 391. 

Hamilton, A. A., Notes on the 
Genus Lvpidium, from the 
National Herbarium, 445 —See 
Exhibits. 

- i —, A. G., Presidential Ad¬ 
dress, 1—Elected a Vic-e-Presi- 
dent, 136. 

Hardy, G. H. H., elected a jMem- 
ber, 202. 



INDEX. 


ir. 


Earpeldm of Australia, 

Haswell. W. A., re-elected to the 
Couucil, 25. 

Head, endoskeleton of, in Vara- 
hidm and UicindelidcB, 339. 

Hedley, C., reelected a Vice-Pre¬ 
sident, 136. 

Herbaidum, National, Notes on 
Lepidium, from, 445. 

Heteromera, some new, from Tro¬ 
pical Australia, 701. 

Honeysuckle. Bastard, section of 
log of, exhibited, 603. 

Howe Island, Lord, Odonata, 
Planipennia, and Trichoptera 
from, 529. 

Hydrocyanic Acid in Plants, Pt 

iii. , 113. 

Hynes, ISIiss S. A., see Exhibits. 

Insects, Mesozoic, of Queensland, 
No. i.. 175; No. ii., 676—Tas¬ 
manian, exhibited, 201—iDe- 
structive in wheat-stacks, ex¬ 
hibited, 246—Mecopterous, ex¬ 
hibited, 302 — Permian and 
Triassic, 720. 

Investigation, <*hemical, of poison¬ 
ous, Solanaceous Plants, Pts. 

iv. -v., 118, 137. 

Jacobs, E. G., elected a Member. 
202 . 

Kesteven, H. L., Note on the 
median Paraspheuoid of the 
embryonic Crocodile, 604. 

Lea, A. M., Descriptions of new 
Si>ecies of Australian Coleop- 
tera, xiii., 545. 

Lepidium, notes on the genus, 445. 

Lepidoptera, whig-venation of, 167 
—Pevision of Australian, Pt. 
vi., 304, 344—Galls of, exhibited, 
439. 

Limria, naturalised, exhibited, 
512. 

Lismore, Phizopods of, 633. 

Lohelia, poisonous Chilian, ex¬ 
hibited, 246. 


Lord Howe Island, Odonata, &c., 
of, 629. 

Lucas. A. H. S., re-elected to the 
Council, 26. 

McKeown, K. C., elected a Mem¬ 
ber, 136. 

McQuiggin, H. G., elected a Mem:- 
ber, 249. 

Maiden, J. H., re-elected to the 
Council, 25—/Kec Exhibits. 

May, J. H., obituary notice of, 7. 

Mecoptera, Studies in Australian, 
No. i., 284—Prom New Zealand, 
284—Exhibited, 302. 

Mesozoic Insects of Queensland, 
175,, 676. 

Micro-organisms, action of, on 
soil-bacteria, 162. 

JMilk, coagulative action of pan¬ 
creatic extract on, 512—Varia¬ 
bility of, 815. 

Mitchell, J., Not^ on a Trilobite 
{Brachymctoptis) from Queens¬ 
land, 605—I*ermian and Trias¬ 
sic insects from his Collection, 
720. 

-and Etheridge, P., Silu¬ 
rian Trilobites of New South 
Wales, with references to those 
of other Parts of Australia, Pt. 
Vi., 480, 

Morphology of caudal gills of the 
larvae of Zygopterid Dragon¬ 
flies, 31, 606. 

Mosquitoes, exhibited, 246. 

Namoi, oyster-shelis deposited by 
human agency in bank of, 247. 

ya>nnovhor}stidce, new family of 
Mecoptera, 284. 

Neuroptera, Australian, Pt. iii., 
203. 

New England, Geology of Western 
Sloiies of, 223, 250. 

New Guinea, new Wax-scale from, 
exhibited, 511. 

New South Wales, Great Serpen¬ 
tine)'Belt, 223, 250 — Silurian 
Trilobites. 480—Permian and 
Triassic Insects, 720 -^Chccto- 
soitiatidic, 757. 
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New Zealand, California Redwood 
from, exhibited, 246—Mecoptera. 
284. 

“Nightshade, Common,” and forms 
and species confused with it, 
583, 

Nodule, perforated, exhibited, 511. 

Norfolk Island, Odonata, Plani- 
pennia, and Trichoptera from, 
529. 

North, A. J., Member, notice of his 
decease, 202. 

Northern Territory, new Tiger- 
beetle from, 201, 337. 

Note on the median parasphenoid 
of the embryonic Crocodile, 604 
—On a Trilobite (Bracfiymeto- 
ptis), from Queensland, 605. 

Odonata from Lord Howe and 
Norfolk Islands, 529. 

Oyster-shells from Namoi Hirer, 
exhibited, 247. 

Palestine, plants from, exhibited, 
512. 

Palm Beach, aboriginal carvings 
at 512. 

Pancreas of ox, action of extract 
of, on milk, 512, 

Pendulum* investigations at Cobar, 

202 . 

Peptone, locally made, exhibited, 
247. 

Permian Insects from N.S. Wales, 
720. 

Petersen, E.^ Australian Neurop- 
tera, Pt. iii., 203. 

Petrie, J. M., Linnean Macleay 
Fellow in Biochemistry: sum¬ 
mary of year’s work. 10—-Re¬ 
appointed, 1917-18, 11. 

-^ Hydrocyanic Acid in 

l^lants, Pt. iii., 113-—Chemical 
Investigation of Poisonous 
Plants in the N.O. Solanacex, 
Pt. iv., Chemistry of the Duboi- 
sias, 118; Pt, v., Alkaloids of 
Dnhoisia Leickhardtii, 137. 

Petrology of the Great Serpentine 
Belt, 223, 250, 693. 

Physiography of New England, 
223, 250, 693. 


Pinkerton, Miss E. C., Percentage 
of CO^ in expired alveolar Air, 
146—Composition of expired al¬ 
veolar Air, 866. 

Planipennia, fossil, 175—From 

Lord Howe and Norfolk Islands, 
529. 

Plants, pollination of Australian, 
12—Poisonous Solanaceous, 118, 
137—Exhibited, 201, 246, 247, 
302, 303. 343, 439, 440, 511, 512, 
603, 604. 

Playfair, G. I., Rhizopods of Syd¬ 
ney and Lismore, 633. 

Pollination of Australian plants. 

12 . 

Protomecoptera, fossil, 175. 

Quandong, Red, fruits exhibited, 
439. 

Queensland, Mesozoic insects, 175, 
676—Unrecorded Trilobite from, 
605. 


Ramsay, E. P., obituary notice of, 

7. 

Redwood, California, exhibited, 
246. 

Reversion-shoots, exhibited. 303. 

Revision of Australian Lepidop- 
tera, vi., 304. 

RT\(il)dofiigm(i, n.g., description of, 
391. 

RhizoiKKls of Sydney and Lismore, 
633. 

Riverina, mosquitoes from, ex¬ 
hibited, 246. 

Rolling Downs Series, fossil dra¬ 
gonfly from, 676, 

Serpentine Belt of N.S, Wales, 223, 
250, 693. 

Bilene, introduced weed, exhibited, 
604. 

Silurian Trilobites, 480. 

Sloane. T. G., Descriptions of two 
new Tiger-beetles from the Nor¬ 
thern Territory [Title], 201— 
Description of a new Tiger- 
beetle from the N.T., 337—On 
the Endoskeleton of the Head, 
the anterior Coxae, and the an- 
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terior Coxal Cavities in the 
Families ('Cirahidce and Oiein- 
deJidcp,, 339— Garahidm from 
Tropical Australia (New Genera, 
Species, Notes and Synonymy, 
and Synoptic Tables. Tribes 
Scaritini, Harpalini, Odaoanthi- 
m, hchiim, and HoJluonim), 406. 

Smith, E. A., Corr. Member, obitu¬ 
ary notice of, 7. 

-, E. Greig, Macleay Bacteri- 

olO) 2 :ist to the Society: summary 
of year’s work, 10. 

-, Contributions to 

our Knowledge of Soil-Fertility, 
•XT.. Action of certain Micro¬ 
organisms upon the numbers of 
Bacteria in the Soil, 162—The 
Single Cell Cultivation of Yeast, 
220 . 

Smith, Miss V. A. Irwin, On the 
Ghwtoaomatidw, with Descrip¬ 
tions of a new Genus and four 
new Species from the coast of 
New South Wales, 757. 

Soil bacteria, action of micro¬ 
organisms on, 162. 

Soil-fertility, contributions to a 
knowledge of, 162. 

Solanaceae, chemicai investigation 
of poisonous plants in the N.O., 
iv., 118; V., 137. 

Stai*-grass. exhibited, 302. 

Stiffmoderay new, from Tropical 
Australia, 701. 

Sumach, fasciated, exhibited, 44.). 

Sydney, Rhizopods of, 633. 

Tabanidfp, Australian, iii., 513. 

Tasmania, insects from, exhibited, 
201—New dragonflies from. 450. 

Taylor, F. H., Australian Tahani- 
nidm, iii. 513. 

Teeonia jasminoidcsy pink-flower¬ 
ing, exhibited, 511. 

TetragomUy introduced, exhibited, 
247] 

Tigei^-beetle, new, from Northern 
Territory. 201, 337. 

Tillyard. R. J., Linnean Macleay 
Fellow in Zoology: summary of 


year’s work, 10—Re-appointed, 
1017-18, 11—Congratulations _to. 
on the award of the Crisp Medal 
and Prize, 202—iScc Exhibits. 

-^ On the Morpho¬ 
logy of the Caudal Gills of tlu^ 
Larvte of Zygopterid Dragon¬ 
flies, Introduction, Pt. i, (Gen¬ 
eral Morphology), and Pt. ii 
(Studies of the Separate Types). 
31; Pt. iii., (Ontogeny), and Pt. 
iv. (Phytogeny), 606—Wing 
Venation of Lcpidoptcra (Pre¬ 
liminary Report), 167—IViesozoic 
Insects of Queensland. No. 1. 
Planipcnniay Trichoptcray and 
the new Order ProtoniccoptcrUy 
175; No. 2, The fossil Dragonfly 
JEachnidopsu (JiJiich7}a) flm- 
dcrnicnnu (Woodward) from 
the Rolling Downs (Cretaceous) 
Series, 676—Studies in Austra¬ 
lian Mecopfcra. No. i., The new 
Family Nannochorisfidai, with 
descriptions of a new Genus and 
four new Species; and an Ap¬ 
pendix descriptive of a new 
Genus and Species from New 
Zealand, 284—On some new 
Dragonflies from Australia and 
Tasmania, 450—Odowafr/, Plmn- 
penniay and TrichopUra from 
Lord Howe and Norfolk Islands, 
629—Permian and Triassie In¬ 
sects from New South Wales, in 
the Collection of Mr. J. Mitchell, 
720. 

Timothy-grass, exhibited, 240. 

Triassie insects from N.S.W., 720. 

THohoptcrOy fossil, 175 — From 
Lord Ilowe and Norfolk Islands, 
529. 

THloMtcSy Silurian, 480. 

Turner, A. J., Revision of Aus¬ 
tralian LcpidoptcrOy Pt. vi,. 304, 
344. 

-, F., see Exhibits. 

Variability of Cows’ Milk, 815. 

Veiteh, R., elected a Member, 136. 



INDEX, 


vil. 


Waratali, abnormal inflorescences, 
exhibited, 440. 

Wardlaw, H. S H., Linnean Mac- 
leay Fellow in Physiology; sum¬ 
mary of year’s work, 11—^Re¬ 
appointed, 1917-18, 11. 

-, Variability of Cows’ 

]Milk, Pt. i., 815. 

Wasp, parasites on puiice of Blow¬ 
flies, exhibited. 302. 

Wax-scale, new, from New Guinea, 
exhibited. 511. 


Wax, vegetable, from Beyeria, ex¬ 
hibited, 247. 

Weevils from wheat-stacks, ex¬ 
hibited, 343. 

West xVustralia, poison-plant from, 
exhibited, 246. 

Wheat, insects destructive to, ex¬ 
hibited, 240, 343. 

Wing-venation of Lepidoptera, 167, 

Yeast, single cell cultivation of, 
220 . 
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Names in italics are synonyms. 


Page. 

Ablacopus a ter.546 

Abraxas. 306, 382, 386 

exfjectata. 383, 383 

flavimacula.382 

grossalariata.383 

Acacia.14, 21, 23 

aiilacocarpa.140 

celastrifolia.15, 34 

Cheelii.441 

Cunninghainii. 140, 442 

dealbata. 22, 302 

deeurrens var.140 

glaueescens. 442, 443 

implexa.140 

penninervis ..140 

sp.15, 303 

Acadra tessellata .315 

Acantliaclisini.210 

Aeanthaclisis annulata .. .. 210 

Acantbopyge .. .. ..503 

australis.504 

Aeidalia imprimata .311 

Actinocystis cornubovis .. .. 698 

sp. .. ..242 

Actinomyces. 162, 163, 164 

chromogenus.162 

Adelidium. 753 

cordatum.721 

Adelium.752 

Ademosyne.. .. 749, 750, 751, 752 

major.750 

punctata. 750, 751 

wianamattensis. 720, 750 

^scbna.676, 678 

fUndersiensis.. .. 676, 690-, 691 
^Ischnidse 453, 454, 680, 689, 690 


.^schnidiidse 676. 678, 689, 690, 

691 

^Tlsclmidiinse .690 

iEschnidiopsis .6^6 

flindersiensis, 676, 682, 683, 687, 

691, 692 

4.^iSchnidinm, 676, 678, 688, 690, 

691 

biibas. 678, 690. 691 

densum.. .. 678, 683, 685, 691 

flindersiense .691 

zEsclininae »• 453, 454, 458, 678 


Page 

Aetbaloptera.180 

AgonocMla Uneella .433 

Uttera-v .433 

minima .433 

Agrioii .. 104, 454, 477, 478, 626 
asteliae, 37, 38, 104, 105, 106, 626 
brisbanense .. 454, 477, 478, 479 

lyelli'.478, 479 

mercuriale.98, 99 

puella. 98, 454 

pulchellum. 98 


Agrionidse, 34, 36, 38, 57, 65, 85, 
89, 107, 454, 475, 531, 621, 624, 
627, 628, 631, 738. 

Agrioninse, 38, 108, 454, 477, 531, 
621, 625, 626, 628 


Agrionini...*. .. 96 

Alcis. 370, 371 

repandata .371 

Aletbopteris sp. 232, 725 

Alloformicaleon.208 

canifrons . 208, 219 

Alocasia angustiana.. .. 113, 116 

indica .110 

intermedia.113, 116 

macTorrhiza.113, 114 

r. variegata.113, 116 

metallica.110 

Sanderiana.113, 116 

sp.116 

spectabilis.113, 116 

zebrina.117 

Amarygmus striatns.715 

sulcatus.715 

Amblychia.312, 366 

angeronaria.366 

subrubida.367 

Amblygnatlius philippensis ., 411 

Amelora.305, 306 

Amoeba.634 

Umax.634 

noMlis .634 

proetns granulosa .. .. 634 

V. nobilis.634 

quadrilineata .634 

radiosa .636 

Y. minutissima .635 

Y. stellata .035 
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Page. 

Amoeba atriata .634 

striolata.634 

verrucosa.634 

V. maxima .634 

L\ quadriliueata.634 

Amcebina.634 

AmiJliion(?) brevispiuus .. 505 

* pseudoarticulatus .505 

Ampbipsyclie .186 

Ampliitrema flavum ..671 

Aiichomeuini.413 

Ancliouoderides.413 

Augelia.305 

Augopliora cordata . 12 

lauceolata.140 

subvelutina.140 

Augiiillulidai. 769, 813 

Anisoceutropus.186 

Anisod^es pardaria .313 

Anisograplie. 309, 311 

dissimilis.309 

subpiilchra.310 

Aliisoptera .. 32, 43. 45, 453, 454, 
681, 682, 686, 688, 689 

Aiikryopteris grayi .265 

Auiiularia.725 

Anomoctena.319 

trisecta.319 

Anomotarus. 435 436 

aeiieus.435 

criidelis.435 

humeralis. 435,436, 437 

minor .. 435 

olivaceus.435 

ruficornis.436 

tumidiceps.435 

umbratus. 435 

uuimaculatus.. .. .. 435 

Anthoccrcis Hopicoodii .. 119, 137 

Anticoma. 769, 771 

Antirrhinum sp. 512 

Ai)Mdae.754 

Apiomorfftia pliaratrata .. .. 302 

Ai^orocteua aprepes.321 

scierodes.320 

A prosit a.887 

macrocosma.387 

Araucaria excelsa .. .. .. .. 530 

Arcella. 637, 639, 641 

angulosa .840 

artocrea.640 


Page. 

x\rcella catinus. 640, 672 

v. australis.640 

costata. 640, 672 

V. angulosa .. 640, 641, 672 

r. conica.. .. 640, 641, 672 

crenata . 638, 672 

dentata.639 


discoides v. foveosa, 639, 672 
r. scutelliformis .. 638, 672 


liemlsphaerica .. .. 638, 672 

V. depressa .. .. 638, 672 

megastoma. 639. 672 

V. alta. 639, 672 

mitrata i*. augulata, 641, 672 

i*. depressa. 641, 672 

rotundata.. 637, 672 

r. alta. 637, 672 

V. scTObiculatL .. 637, 672 

stellarU .639 

vulgaris. 637, 638 

vulgariB .637 

V. comp7'€88a .640 

Arcellina.637 


ArcMpanorpa, 191, 193, 195, 197. 

198, 199, 200, 740, 749 
magnifiea, 191, 194, 197, 200, 
679, 746 

Arcb,ii)anorpidae .191 

ArcMpetalia .. 451, 453, 454, 455, 

459 

auriculata, 450, 453, 455, 456, 
457, 479 

Argiocnemis .. ..47, 98, 99, 625 

rubescens. 38, 99, 110 

Argiolestes, 39, 71, 100, 101, 454, 
475, 626, 627, 628 

amabilis. 476, 477 

australis .454 

chrysoides, 450,^475, 476, 477 
griseus.. .. 38, 103, 110, 627 
icteromelas .. 38, 47, 49, 103, 
>10, 111, 412 


Asaphus.. .. . - 505 

Asilidse.288 

Aspergillus. 162 

Aspidoptcra navigata .309 

Aspilates Clarissa . 346 

exfiisaria .319 

Assulina minor.669 

muscorum.669 


Atalophlebia sp.617, 618 
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Atropa belladonna .. .. 586, 588 

Atrypa sp.698 

Aucella liiigliendensis .. 676, 677 

Aulopora sp.698 

Aulosi)ougus monticularis .. 393 

tubulatus .393 

Austmnschna. 453, 461 

bardyi. 453, 461, 479 

miiltipnnctata.463 

parvistigma. 453, 462 

tasmanica.462 

Austroagrion, 90, 93, 95, 478, 633 
cyane, 38, 65, 68, 71, 95, 110, 
111, 607, 608, 609, 610, 611, 
612, 613, 614. 

Austrocnemis. 39, 98, 636 

splendida .. 38, 47, 98, 99, 110 
Austrogymnocnemia.. .. 206, 207 

bipunctata.206 

interrupta.206 

mac-ulata.206 

pentagramma.206 

tipularia.206 

Austrolestes, 36, 44, 67, 86, 87, 88 

analis. 38, 88, 89 

cingulatns.. 38, 88, 89, 110 
eolensonis.. .. 37, 38, 89, 110 

leda. 38, 89, 111 

psyche.. 38, 47, 89, 110 

Austropetalia. 450, 454 

Patricia. 451, 458, 459 

Authsemon. 305 

Aviculopecten sp.700 

Axinectya. 391, 393, 394 

mariana.393 

Axinella. 391, 393 

frond ula .394 

mariana .393 

monticularis .393 

AxinellidjB. .. 391 

Azelina hiplaya .380 

Bacillus inycoides.163 

vulgatus.163 

Baiera.725 

Bambusa glauca .246 

glaucesccns . .. 246 

nana.246 

riridi-glaitcescens .. .. 246 

Banksia.15, 20 

latifolia . 603, 604 


Page. 

Banksia rohur .603 

BasistichuK.413, 415 

inicHUH.. 414, 415 

Berotlia neuropunctata.. 213, 214, 

219 

rufa.213 

Berothidie.213 

Beyeria opaca.247 

Bibionidae. 753, 754 

Bithia ligmria .311 

Bittacidaj.. 174, 200, 386, 303, 740 

Bittacus .. .. ...296 

australis .286 

corethrarkis .386 

intermedins . 286 

microcercus .286 

Blattoidea.176 

Blepharoceridje.298 

Boarmia, 305, 306, 308, 311, 312, 
317, 319. 320, 321, 326, 335, 336, 
344, 364, 381. 

acaciaria .375 

aero ty pa .351 

adelphodes.357 

aganopa.356 

agorsea.356 

anaphiclina.350 

atmocyma.349 

attacta .366 

attenta .358 

attrihuta .330 

hitmntaria .373 

eallicrossa .373 

camdaria .. .. .. ..333 

canescaria.352 

Clarissa.346 

cogiiata.354 

compactaria .376 

crimnodes. ..360 

curtaria.350 

decertaria .330 

delosticha.355 

destinataria .358 

displicata .377 

disrupta. 364 

cpistictis .375 

eremias.350 

eiidela.347 

eiigraphica.359 

exsuperata . 331 

externaria .. ., .. ‘. .. 352 
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Page. 

Boarmia illustraria .ti76 

mfliwaria .375 

leptoclesma.354 

leucoplecta.346 

lithina. 336, 346, 347 

loxocyma .351 

loxographa.353 

luxaria.354 

lyciaria. 353, 354 

macailata .. 362 

marmorata Moore .. .. 362 

marmorata Warr.361 

nyetopora. 345, 361 

pallidiscaria.357 

panconita. 357 

l>enthearia.. .. 346 

perfeetaria. 358, 359 

pmcilaria .353 

proposita .. .. ..348 

ptiplllaia .374 

roboraria.344 

acmitata .353 

suasaria. 34-5, 348 

symmorplia.. .. 354 

tseniota.. .. 360 

tephroleuca.348 

tliermjea . .. 350 

viridaria .359 

zaloschema.355 

zafcscia .. 357 

Boarmiaiii^i.304 

Borbacha.313, 319 

eiiehrysa.314 

parviscripta .. ..314 

Boreid<e.740 

Bougainvillea. 14 

Bouuyoiigia.497 

bowuingeusis .. 498, 509, 510 

Bracliymetopus sp.605 

strzelccJdi .605 

Bracbynini.341 

Brachyi)liyllum.232 

Bracliytroiiini.459 

Bronguiartiella.179 

Brouteidae .4 SO 

Brouteiis. 499, 500 

angusticaudatus 493. 502, 509 

augusticeps.50'2 

bowuingensis .. .. 501, 509 

ereswelli. 500, 503 

euormis.499 
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Brouteus fiabellifer.500 

formosus.499 

goniopeltis.499 

jeukiusi.. .. 499 

longiBpinifex .499 

longispinosus .. .. 499, 500 

> mesembrinus. 500, 509 

molongeusis. 501, 509 

oblougus. 499 

palifer.502 

partseM.499 

transversus.502 

Brunfelsia sp. 13 

Bruiionia. 17 

Cacochroa.547 

marginicollis.546 

pullata.547 

Caeuoprosopon.. ..513,518 

hamlyui.521. 522 

wainwrighti. 522, 528 

Calamites.725 

Calamoceratidee.186 

Calandra granaria.343 

oryzae.343 

Caliagrion.. .. 93, 95, 96, 625, 632 
billinghursti.. 38, 93, 95, 110, 
624, 633 

CalicUa rufiplaga .326 

Callides .. ..425 

Callistemou acuminatus x lan- 

ceolatus.512 

amoeuus. 512 

lanceolatus. 303. 343 

r. lilaeina .612 

Unearifolius.440 

linearis. 303, 343. 512 

rigidns. 303, 343 

sp .440 

Caloebilus. 14 


Calopterygidee, 32, 38, 65, 108, 621, 
623, 628 

Calopteryginse, 36, 38, 79, 105, 622, 
623, 628 

Calopteryx, 33, 35, 36, 37, 48, 50, 
71, 108 

sp., 38, 59, 70, 79, 80, 81, 82, 
110 , 111 

Calymene.. .. .. .. 480, 484, 487 
angustior .. .. 481, 484, 485 
australis.. 481, 484, 485, 486, 
507, .508, 509 
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Calymeue blumeubacUiij 481, 482, 


483, 484, 486, 487 

dmii. 487, 508, 510 

duplieata.481 

iiicerta. 483, 484, 485 

Macleayi .480 

xiiagareiisis.484 

ssp.481 

tuberculata. 480, 481 

tuberculosa, 480, 483, 484, 486 

Calymeneidse .480 

Calypte anna. 22 

Campanulatse,. 18 

Candollea. 18 

Candolleaceae. 19 

CarabidjB .. 339, 340, 341, 342, 406 

Carabini.. .. 342 

Cardainine dictyosperma .. 113 
Careconiotis pcrfiimosa .. ., 374 

Carenuni.407 

bellum.408 

eximiuni.410 

floridum.407 

fulgidum .. ..407 

lepidum.407 

lepidtim .407 

longulum .. ...410 

iiitidipes.408 

(luadripunctatum.408 

splendidura .410 

sumptuosxim .408 

Carobius pulcbellus, 530. 531, 533 

Casbia. 305, 306 

rectaria.305 

Casnonia.413, 414 

aliena .413 

ampUpennis .. .. .. 413, 418 

fflobuUcoUis .413 

ohscura .413 

pcnnst/lvanica .414 

river ince .413 

Castiiia ..170, 173 

sp.170 

Catopberus. 713 

corpulentus .714 

Centropyxis aculeata.643 

ecornis .643 

arcelloides.642 

laevigata.642 

Cerambycidie.576 

Ceratocepbala .497 


Page, 

Ceratocephala longispiiui .. 40v8 

Yogdesi.498 

Ceratoieoii.207 

breviconiis.. .. 207, 218, 219 

Cercopidaj . 720, 720, 728 

C’ercopinte. 726, 728 

Ceriagrion. 39, 96, 97 

erubesceiiK. 38, 97. 110 

Ceroplastes sp.511 

Ceropria pere^-iua.702 

Cbtetosoma .. 758, 759, 761, 761. 

769, 811 

c*lai)aredii.812 

falcatum.. 763, 764, 765, 766, 
768, 770. 772, 773, 774, 776, 
778, 779, 781, 782, 812, 813, 
814. 


groeulandicum..812 

baswelli.. 762, 763, 765, 782, 
783, 784, 786, 788, 789, 700, 
791, 792, 793, 794, 795, 796, 
797, 798, 806, 812, 814.' • 

liibernicum.812 

loiigirostrum. 759, 812 

raacTOcepbaliim .812 

opbiocephalum .. .. 757, 811 

spinosum .812 

tristicoebaeta.812 

Cb8e.tosomatida-, 757, 759, 760, 763, 
764, 765, 766, 769, 782, 798, 799, 
811. 

Cbauliodinie.207 

Cbeiruridse. 480, 491 

Cbeirurus. 488, 489 

iusignis. 489, 491, 493 

sterubergi.489 

Vhizula dcccptatura .318 

Cblamydomyxa.630 

labyrintliuloides,, .. 036, 674 

t’lilenias.300 

(’bloris (Uvari(*ata.302 

C’blorogompbinaB .69t) 

Cbloropsycbo.180 

Vhagada pcrlcpidaria .. .. 373 

C'bonetes sp.698 

Vhoorcccliillum diatitans ., 382 

Cborista. 736, 739 

ruiiceps.286 

Cboristella. 298, 300 

philpotti .299 

Cboristidae.. .. 174, 302, 732, 749 
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Choristinse . 286, 296, 297 

Clirostobai)ta.305 

Clirysomelidse.577 

Olirysopa, 214, 216, 217, 534, 535, 

542 

anomala. 531, 534, 535 

araucarise .. .. 531, 534, 539 

Gxtranea.216, 219 

latotalis. 540 

leal. 531, 534, .538 

metastigma .. 531, 534, 536, 
537, 538 

nautarum .. .. 531, 534, 537 

norfolkensis .. 531, 534, 541 

* olatatis.537 

ramburi.216 

signata.216 

waitei .. .. ... 531, 534, 540 

Cbrysopidae.. .. 214, 530, 531,533 

Cioadid^. 729, 731 

Cicindela seneodorsis.337 

albolineata.338 

aurita.337 

tetragramma.338 

CicindelidfB .. 339, 340, 341, 342 

Clareiicia.413, 415 

aliena. .413 

Cleora, 306, 363, 366, 369, 370, 377 

acaciaria. 371, 375 

bathyscia.371 

bitaeniaria. 371, 373 

callicrossa . 371, 373 

einctaria . .. 370 

compaetaria. 371, 376 

displicata .... 371, 376, 377 
euboliaria .. .. 371, 372, 373 
illustraria,. .. 371, 376, 377 

inflexaria. 371, 375 

perlepidaria.371, 

praecisa. 371, 372 

pupillata. 371, 374 

veliitinaria .333 

Clepsydropsis.265 

Olivina brevisterna .. .. .. 406 

V, major.406 

Cooeinellidae.577 

Cocbliopodium asperum.. 660, 674 

bilimbosum.660 

Coleoptera, 176, 201, 720, 733, 749. 

754, 755 
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Colocasia antiquorum.. . 

. . . 

117 

1 % eseulenta. 

. .. 

117 

Comesoma. 

. 

771 

vulgaris .. 

>. ., 

769 

Commelyna. 

. .. 

14 

Compositae. 

. «• 

18 

Conebulina. 

» . • 

637 

Conebylosmilus. 

. .. 

213 

triseriatus. 

213, 

219 

Conospermum .. 

. ,. 

19 

Copidita apiealis. 

. .. 

570 

apicifusca. 

573, 

574 

dava. 


573 

gracilis. 

.. .. 

573 

incisa. 569, 

571, 

582 

medioflava . 

571. 

582 

pacbymera. 

570, 

582 

pulcbra. 

. .. 

570 

sloanei. 

% 

571 

tenuicornis. 

. •. 

672 


Coptoderides.432 

Cora. 74, 107, 622 

Cordiilegaster.467 

Cordiilegastrinae. 458, 690 

Coi'diilepbya.. .. .. 454, 467, 469 
divergens, 454, 467, 468, 469, 


479 

montana.469 

pygmaea .. 454, 467, 468. 469 

Cordulephyini.467 

CorduUinae.. .. 453, 463, 464, 530 

Corizoueura fulva.517 

Corydocepbalus.. .. ., 504 

baueri.. .. .. 504 

palmata sinuata .. .. 504 

Corymica.307 

arnearia.307 

Corytbion dubium.669 

Coslna. 210 

maclacblani .210 

Cosymlia Clarissa .346 

penthearia .346 

rupicolor .346 

Craspedosis .384 

leucosticta .. .. ..386 

Cratystylis conocephala .. .. 449 

creagrini. 203, 204 

Creagris nuheonla .204 

Crocodilus porosus.. .. 604 

Crotaloeephalua.. .. 488, 489, 492 
articulatos.488 
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Crotaloceplialus gibbus, 488, 489, 


491 

miirrayi.488 

qiiensteciti. 488, 491 

Rculptiis. 492, 508, 509 

f^ilverdalenFiis .. 490, 492, 508 

sp.492 

Sternberg!. 488, 493 

Crustacea,.45, 100 

Cryptodiffugia.656 

angulata. 657, 674 

compressa. 656, 673 

V. australis .. .. 656, 673 

V. ovata . 656, 673 

. crenulata. 657, 674 

V. globosa. 658, 674 

minuta.^656, 674 

oviformis*. .. 656, 673* 

lAsilla. 658, 674 

r. conica .. .. 658, 674 

saceulus. 657, 674 

valida. 657, 674 

Ctenodactylides.413 

Oiicurbitaces© .. ... 18 

CuenrbiteUa australica .. 653, 673 

Culicidae.297 

Curculionidae.574 

Cyatbophyllum sp... 242, 271, 698 

Cyclotella sp.647 

Cymindides. 435, 436 

Cjimindis ceTieus .435 

crassiceps .438 

illairamr . .- • • • • 435 

longicollis .427 

stigmvla .436 

Cyphaspis.507 

lilydalensis.507 

Cypboderia. 669, 670 

ampulla.669 

Cyphoderiopsis . 669, 670 

longicollis. 669, 675 

Cystamoeba.636 

digitata.636 

Dactylosphserium.635 

radiosum.636 

17. minutissimum .. ..635 

i\ stellatum.635 

Badoxylon.725 

D«edrosis hirsuta.711 

interrupt a.710 


Bampiera,. ,, ,, 16, 17 


?AOE 

Batura stramonium.122 

Beilinia. 305, 306 

Beiplion.496 

Dvmotrias ’bracMnodcrun .. 427 

rufcHcem . 427 

tireedcnnis . ...420 

Bemoplatus australis.. 521 

Bendroleonini.205 

Besmaeidonidie.391 

Besmidiaceie.. .. 633 

Besmoscolecidii* . 759, 769 

Desmospongifie. 10 

IHabaticus minor ..435 

tumWceps .435 

Biaphonia.547 

Biaphoropodon pyriforme, 671, 674 

Biastictis.314 

austi-aliaria.314, 315 

glareosa.314, 316 

hypomochla..» 314, 316 

margaritis .314, 315 

odoptias.314, 315 

tessellata.314, 315 

Biatomineura.513 

auriflua.515 

auripleura.516 

montana... 516 

pulchra.516 

testacea.516 

Dictyochrysa.214 

fulva.214, 219 

Bifflugia. 643, 654 

acuminata. 650, 651 

V. laoillifera .' 649 

V, Levanderi .651 

amphoralis.. ..,.647 

ampullula .. .. 650, 673 

bacillariarum .. .. 649, 673 

australis .. .. 649, 673 

r. elegans .649 

teres .650 

brevicolla .. .. 646, 647, 673 

Casinoensis.647 

constricta .647 

spinifera .... 647, 673 

corona.648 

17. Poleyana .... 648, 673 

curvicaulis.651 

cyclotellina.647 

elegans .649 

fallax .650 
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Diffliigia gibberosa .. .. 651, 673 

globularis.651 

glohulosa .. .. .. 651 

globulus. 644, 651 

i\ Cashii. 651, 673 

gramen . 644, 672 

lielvetiea t\ lithophila, 647, 
673 

hydrostatica.647 

V. lithophila .647 

Levaiideri. 650, 673 

Lismorensis. 645^ 672 

r. erucifera .. .. 646, 672 

r, trilobulata. . .. 646, 672 


lithoplites r, pulcberrima, 645, 


654, 672 

lobostoma. 643, 644 

V. globulus .. 644, 672 

r. truiicata .. 644, 672 

mitrata /. 652, 673 

V. major.652 

oviformis .. .. 643, 672, 673 

r. mollis . 643, 672 

t*. subglobosa,, .. 644, 672 

Penardi. 650, 673 

pulex.* 652, 673 

i\ cuiieata. 652, 673 

pyriformis.6,51 

spiralis. 053 

tubeiynlata.. .. 051 

r. eoronata .. ,. 648, 673 

r. nodosa. 648, 673 

r, sphierica ., .. 648, 673 

tricuspis 643 

urceolata .. , / .. .. .. 647 

V. amphora.647 

r. helvetica.647 

V. sphserica .. .. 647, 673 

varians. 645, 672 

Bifflugiiia.643 

Digitalis sp..-..512 


Diphlebia, 36, 39, 40, 47, 50, 52, 73, 
74, 75, 77, 109. 622, 621 
euphoeoides .. .. 37, 38, 77 
lestoides .. 37, 38, 75, 76, 109 


nymplioides.38, 76 

Dipluicephala parvula .. .. *545 

pygmaea.545 

tantilla.545 

Dipliypliylliim sp.271 

Diplophrys Archeri .671 
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Diptera, 11, 21, 167, 195, 201, 285,. 
287, 297, 298, 299, 300, 513, 734, 
743, 753, 754. 

Disoalma.. ..318 

normata.319 

Distoleonini.206 

Dohrnia bifoveicollis .. 568, 569 

boisduvali.569 

eremita.569 

miranda.569 

undulaticollis .. .. 568, 569 
Doliclioehtis tetrastigma .. 432 

Drepanaera.530 

humilis /*. longitudinalis 533 
instabilis insularis.. 531, 532 

norfolkeiisis. 531, 532. 

r. lineata .533 

Dromiides.436 

Dromius erudelis.*^435 

Drosera. 14 

Dryptini.413 

Duboisia ,. 10, 118, 122, 124, 131 

Campbell i.118 

Hopwoodii, 118, 119, 121, 122, 


124, 125, 128, 132, 133, 134, 
138. 145. 

Leichliardtii .. 118, 132, 133, 

137, 138, 139, *144, 145 

myoporoides, 118, 119,120, 121, 
123. 125, 12vS, 129, 132, 133, 

1.34. 135, 138. 139. 145. 


Dysphania littoralis.113., 

myriocephala .. —- n ^, 113 

Echinaxia, 391, 392, 393, 394, 405 

folium.392 

frondula.. 391, 392, 394, 397 

hirsuta.392 

Echinoderidse.759 

Ectenopsis sp, .521 

Ectronui . 422, 423 

Ectropis. 305, 326, 328 

argalea. ^ 327, 331 

eamelaria. 327, 333 

despicata. 327, 330 

desumpta. 327, 331 

elongata.. 327, 329 

excursaria . 327, 330 

exsuperata. 327, 331 

fractaria. 327, 329 

liemiprosopa,. 327, 333 
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Ectropis isombra. 327, 331 

mniara. 327, 334 

moclilosema. 327, 328 

odontopliora. 327, 334 

pristis. 327, 331 

rufibrunnea .. 327, 329 

sabulosa .. .. 327, 330, 332 

Riibtinetaria. 327, 330 

Ectyche.710 

bicolor.709 

coerulea.710 

sculptiirata .709 

Elaphromyia.. .. 517, 518 

Elateridse. 721, 751 

Elateridiiim.751 

angiistiiis. 721, 751 

wianainattense .751 

Elaterites.751 

davateri.751 

Elaterites .751 

wiannamattensis .751 

Elodea sp. 633, 642, 656 

Elpbos.366 

bymenaria.366 

subrubida.367 

Embothriejie. 20 

Enoplus. 769, 771 

communis .. ..772 

Eoscarta. ..728 

semirosea.727 

Epacris longiflora.512 

EiJacticus aspratilis.575 

nigrirostris.575 

ruber.575 

suturalis .574 

Epallaginae .. 33, 38, 74, 621, 628 

Epidesma. 386, 387 

queenslandica.386 

Epiopblebia.628 

Erantbemum. 14 

EremopMla latifolia.439 

Erephopsis gibbula.515 

lasiopbtbalma.. .. .. .. 517 

Erytbromma.93, 96 

najas. 96 

Erythroxylon .131 

Escura.. .204 

divergens.204 

Estemoa huMs .691 

Eucalyptus.14, 15, 21, 23 

crebra.140 

erytbrocorys.201 

ficifolia.. 14 


Page. 

EiK'alyptus liemipliloia .. .. 140 


melanopbloia.140 

paniculata.140 

sp. 276, 433, 434 

tereticornis.140 

Euclimacia.217 

erythrcea .218 

flavicostata.217, 219 

nuchalis.218 

torqiiata .21S 

Eudalia .. 413, 415, 416, 417, 418 

amplipennis .418 

brunneipennis .. 418, 420, 421 

castelnaui.415, 417 

froggatti.418, 420 

latipemiis.417, 418 

macleayi.417 

nigra.417, 418, 419 

nitida.418, 420 

obliquiceps.418, 420 

obscura. .. 415, 518 

sublsevis.418, 421 

waterhonsei .418 

Euglena sp.636 

Euglyplia. 660, 661, 666 

acantbophora.. 661, 662, 674 

v. elliptica. 662, 674 

r. gracillima .. .. 662, 674 

alveolata . 602, 603 

V. hamuUfera .607 

V. laevis .665 

aiistralica. 660, 674 

V, cylindracea.. .. 661, 674 

V. elegans. 661, 674 

bracbiata/. 662, 663 

compressa. 664, 665 

V, obscura .. 665, 666, 674 

crenulata.661 

cristata.663 

r. lanceolata .. .. 603, 674 

r. major. 663, 674 

dentata.675 

r. elongata .. 666, 667, 674 

r. namulifera, 666, 667, 675 

denticulata.665 

filifera.664 

r. cuneata. 664. 674 

T, cylindracea .. 664, 674 

V. elegans. 663, 674 

V. pyriformis.. .. 66'4, 674 


bBVis . 663, 665, 674 

V, lanceolata, 663, 665, 666, 
674 
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laevis v. minor.. .. 666 

tuberc-iilata .663 

V, minor.662 

iiinglypliina.660 

EuleUa .434 

picipennis .424 

plagiata .424 

Euomphalus sp.698 

Evphania luteola .286 

Eiiphoea.108 

Euplcea.170 

corinna.171 

Ensemia mariana .385 

Eutlienarus.412, 413 

brunnens.412, 413 

Erarsia marginata .308 

Favosites gotblandica .. .. 698 
multltabulata .. .. 242, 698 

pittmani...242 

sp.230 

Fenestella.271 

Forhesia curyccps .507 

Formicaleo rmiifrons .208 

Prenzelina globosa.671 

reiiiformis.. .. 671 

Fuchsia sp.. 513 

Fulgoridae. 729, 731 

Fusanus acuminatiis.439 

i\ chrysocarpiis.439 

Gangamopteris.725 

Gastrina...377 

catasticta .377 

erebina .373 

Gastrolobium spinosum v, tri- 

angulare .. ..246 

Geomela.582 

bifoveata.582 

blaekburni.. .. 580, 581, 582 

bryophaga.582 

circiimflava.582 

lamellifera. 579, 582 

montana. 580, 582 

nobilis. 581, 582 

tasmaniensis. 580, 583 

Geometridae.304 

Glenoleon annulicornis .. .. 205 

iudecisus.. .. 206 

Glossopteris. 725, 726 

browniana.726 

linearis.726 
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Glycine. 14 

Glycyphana.547 

Gnathaphamis heviceps • ..411 

philippensis.411 

viilnerii}ennis.411 

whitei.410 

Onophos destinataria .358 

Goldins .500 

ereswellii .. .. 499, 500, 503 

grecnii .499 

Gomphinae.678 

Gomphomacromia.. 453, 463, 464 

paradoxa. 453, 463 

Gonophaga alMpimota .. .. 310 

subpitlchra . .. 310 

Goodenia. 16 

cyeloptei'a.17, 18, 24 

hederacea.17, 24 

ovata.16, 17 

Goodeniaceae.15, 18, 19, 24 

Goodenovieae.15, 16, 24 

Graminea^.303 

Grevillea acanthifolla .... 20 

buxifolia .247 

laurifolia. 20 

punicea.247 

robusta. 20 

sp.15, 20, 21 

Gromiina.670 

Gymnocnemia.206 

Mpunctata .206 

interrupta .206 

maculata .206 

pentagramma .206 

tipularia .206 

variegata. 206, 218 

Ggnoptcryx ada .380 

Hakea acicularis.302 

Halia aitstraliaria., .. .. 314 

Harpalini.'406, 410 

Harpeidse.480 

Harpes. 496, 505 

trinucleoides. 496, 509 

ungula. 496, 497 

Harpobittaous. 286, 296 

australis .286 

nigriceps .286 

tillyardi.286 

ileleopera.659 

Heliolites porosa.698 
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Heliolites sp. 

Heliojsoa.634 

Helluodema briHineum .. .. 438 

unicoloi*.438 

Helluonini.. .. 341. 406, 413, 438 
HemeroMicUv.. 180, 290, 531, 532 

Hemerophila exclusa .311 

eJ^cur sarin .364 

luxaria .354 

mundifcra ..364 

in'oitereuns .311 

silicaria .364 

strixaria .312 

vestita .330 

Hemieordulia auRtralia?,. 530, 531 
Hemiptera, 176, 720, 721, 726, 729, 
753, 754, 755 

Hepialidfe. 173, 174, 296 

Hepialus eximius.169 

Hetserina. 36, 37, 79 

sp.33, 38 

Ketereetya. 391, 394, 405 

Heterodendron olesefolium .. 113 

Heteromastix.563 

Heteromera.701 


Page. 

ITypoclirosis.381 

ciilorostieha .381 

cryptorhodata.382 

lTyi)oi)etalia. 450, 454 

Hyposidra.317 

austraUs .318 

jaiiiaria.317, 318 

schistaccn .318 

tala(*a.317, 318 

vnriabilis .318 

Hyi)oxis. 14 

piisilla. 24 

Idocorduliini.. ..464 

lllffiniiH.505 

jolinstoiii.605 

wahleubergi.505 


Isc'hmira, 96, 97, 99, 100, 108, 625, 

632 

aurora .. .. 38, 97, 531, 532 
IxeteroRticta, 38, 58, 62, 96, 97, 
110, 607, 611 
Tsoatieta.. .. 92, 95, 624, 625, 632 
Simplex. 38, 92, 110 


Heteroptila. 305, 369 

argoplaca.369 

xylina.369 

Hiletini.342 

Homalonotus .506 

delphinocephalus.506 

harrisoni.506 

vomer.506 

Homoptera, 190, 720, 721, 726, 729, 
731, 753, 754 
Hyalosphenia Coogeeana, 658, 674 
nobilLs r. eompressa, 658, 674 

Hybemia .. 305, 324 

'boreopMlaria .325 

indoeilis.. .. 325 

Hydrobasileus brevistylus .. 470 

HydropMlidfe .. .. 720, 749, 750 

Hydropsyche sp. .. 185, 186, 187 

Hydropsyehinae.186, 187 

Hymeuoptera. 21, 201, 297 

Hyocis Bakewelli.717 

cancellata .717 

Hyperythra.305 

IIypoeliToma dissonata .. 329 

maculata .362 

nigrai'ia .. 329 


JiincuR.. 14 

prisma tocarpus .113 

Laccoscaphiis doddi .. .. 406, 407 

r. triordinatii.406 

Lacliiiothorax.; 413, 414 

formicoides,.413 

palustris.414, 415 

riveriiife.414, 415 

Lngyra agrealesaria .318 

homhycaria . 318 

diffusata .318 

flaccida .318 

mfusata .318 

rig i( sari a .318 

ialaca .318 

Larentia vxprimataria,, 321, 322 

feraria . 332 

LiiropliylUi.389 

amimeta.389 

Lasiocampidt^.384 

Deaia mitchelli.726 

Lebia hmefim .423 

rivica .423 

melanota .. ,. 424 

papnensis .424 
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Lebia picitjeimis .424 

plagiata.424 

Lebiides.424 

Lebiiiii. 341. 406, 422 

Lebiomorplia. 422, 423 

beuefica.423 

civica.423 

fragilis.422 

gravis.422 

I jecaiiomerus lucidus.411 

^epidium.445 

Ascherouii.445 

Desvaiixii.445 

r. typicum.446 

r. gracilesceus.446 

diibium. 445, 448 

fasciculatum. 445, 447 

foliosum r. fruticulosum 445 

Howei iiisiilje.448 

liyssopifoliiim .. .. 445, 446 

leptopetaluin. 449 

Merralli.445 

Muelleri Ferdinandi.. .. 448 
pseudo-riiderale.. .. 445, 447 
pseiido-tasmanicum, 445, 446 

puberiilum.445 

ruderale. 445, 447, 448 

r. spiiiesceiis .. .. 445. 448 

rudvralr . 445, 447 

sagittulatiim.445 

tasmanioum.445 


Lepidodendrou, 224, 257. 268, 269. 

725 

australe.. 256, 263, 261:, 266,^ 
270, 276 

Lepidoptera, 11, 167, 168, 172, 173, 
174, 176, 195, 201, 285, 291, 296, 


297, 298, 299, 304, 344, 734. 


Lepocinclis .. .. 

.636 

Leptoceridie.. .. 

.. 187, 531, 544 

Leptocystis arcelloides .. .. 641 

Leptoperliiue.. .. 


Lescbenaultia .. 

. 16 

formosa .. . 

.16 

Lespedeza .. .. 


Lesquereusia. - .. 

.. 634, 653, 654 

earinata .. . 

. 654, 673 

iiitequalis .. 


jiirassica.. . 

. 653, 654 

modesta.. .. 

. 653, 654 

modesta.. .. 

.653 
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Le«tj[uereiisia spiciilosa .. 655, 673 

spiralis. 653, 654 

r. caudata. 654. 673 

r. inaeqiialis .. .. 654. 673 

LestidtK, 34, 36, 38, 57, 65. 67, 82, 
84, 85, 89. 90, 91, 454, 469, 621, 
623, 628, 631. 

Lestinae. 38, 87, 91, 623 

Leiieoclirysa.217 

Libellulidae, 453, 463, 530, 684, 689 

Liclias.503 

australis . 503, 504 

palmata. 503. 504 

V. sinuata . 503, 504 

sinuata . 503, 504 

sp.504 

Limnephilidae.184 

Linaria Pellisseriana.512 

Lipogifa .321 

Litliostrotion(?) columuare .. 269 

sp. 242, 269 

Litliostrotus.435 

Lithopliyllum Konincki .. .. 698 

sp.698 

Lobelia. 18 

feueillci .246 

tui3a.246 

Lobeliame. 18 

Lomatia. 20 

Lomogniplia.305 

Lophodes.325 

sinistraria.326 

Lopliosema.377 

catasticta.377 

Lud-iaria exclusa .311 

Lyciiuograplia. 387, 389 

agaiira.388 

lieroica.388 

Lyelliana .. 306, 378 

ancyloma.. 378, 379 

dryopMla.378 

pbiieocblora.378 

Macaria comptata .315 

front aria .314 

yratularia .314 

infid-aria .314 

lucidata .308 

ohstataria .311 

puna gratia .314 

porrectaria .315 
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Macaria remotaria .314 

Malacodermidae.. .. 563, 721, 752 
Maiitispa erytliraea .. .. 218, 219 

Mantispidae.217 

Mastigamoeba loiigifilum .. .. 635 

reptam .635 

Mecaptera .284 


Mecistogaster modestiis .. .. 107 


Meeoptera, 167, 168, 174, 176, 188, 
189, 190, 193, 196, 197, 198, 199, 
200, 201, 284, 285, 287, 289, 296, 
297, 298, 300, 302, 720, 732, 733 
736, 737, 740. 743, 746, 748. 

Mecynopus.576 

Medasina. 312 

strixaria .312 

Megaiopiera. 296, 297 

Megaiieuridas . 197 

Megaiwdagriomnae.. 38, 100, 454, 
475, 621, 627, 628 

Melanodes. 305, 325 

aiitbracitaria.325 

Meliphagidas. .. 24 

Melosira. 226, 276 

Meneristes latieollis.707 

latior.707 

porosiis.707 

proximiis.707 

Meraeantbini.714 

Merionoeda.576 

australiae. 576, 582 

Merope. 193, 736 

tuber.740 

Meropidse... .. 302 

Mesochorista .749 

proa vita. .. 285 

Mesogereon.189 

Mesoi}anori)a. 747, 748, 749 

wianamattensis .. .. 720, 747 

Mesopanorpidai. 720, 746 

Mesoplilebia. 177 

antiuodalis.176 


Mesopsycbe .. 180, 181, 182. 183, 
184, 186, 187 
triareolata.. .. 181, 182, 300 
Mesopsychidae ..180, 183, 186, 187 

Mesopsycbopsis.179 

Metrocampa .. 305, 306, 379, 381 

ada. 380, 381 

biplaga. 380, 381 

celaenepbes.380 
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Metrocampa glaucias .380 

MetrorliyncMtes. 752, 753 

grandis. 721, 753 

sydiieiensis.752 

Micromus tasmaiiiae .. .. 531, 533 
Microplasma parallelum.. .. 698 
Micropterygidae.. .. 168, 173, 174 
MiUonia .386 


qiieenslandica. . 

.. 

. .. 

386 

Milla uniflora .. .. 

.. 

. .. 

439 

Misophrice. 

.. 

. .. 

57| 

Moehtherus macleayi 

.. 

. .. 

432 

Moerodes. 

,. 

. .. 

717 

Kershaioi .. .. 

,, 


718 

Westwoodi .. .. 

.. 

717, 

718 

Myiodactylidcc • • - • 

.. 

» .. 

310 

Myiodactylus .. .. 

.. 

. .. 

211) 

armatns . 

,. 

. .. 

212 

howensis .. .. 

631 

542, 

543 

osmyloides.. .. 

,. 

. .. 

210 

placidus. 

.. 

, .. 

212 

roseistigma.. .. 

211, 

219, 

543 

sejiiuctus .. .. 

». . 

. .. 

212 

Myriophyllum sp. .. 

633, 

642, 

656, 




666 

]\ryrmeleon. 

. •. 

193, 

209 

loweri . 

.. . 

>. .. 

210 

uigromarginatus 

.. 

209, 

2i9 

pictifrons. 

. .. 

531, 

541 

Myrmeleonidae .. .. 

.. . 

. .. 

203 

Myrmeleonini .. .. 


. .. 

209 

Myrmelontidae. 

. .. 

531. 

544 


Namiochorista, 293, 295, 296, 207, 
298, 299, 301 
dipteroides, 291, 293, 204, 295, 


301 

eboraca. 293, 395, 301 

holostigma.. .. 203, 394, 301 
maciilipennis .. 394, 300, 301 
Namiocboristidm .. 284, 389, 298, 
300, 302, 749 

Nebela. 659, 669 

parinata.660 

caudata. 659, 674 

dentistoma.659 

•r. lageniformis .. 659, 674 
lageniformis .660 


militaris v. tubulata, 659, 674 


siniiosa.660 

tubulosa.760 
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Kebelina.658 

Nebriini.342 

Necrotauliidae. 184, 185 

XecTOtaulius major.185 

Xeogi/7ie elongata .327 


Neosticta, 39, 48, 50, 74, 77, 79, 92, 
93, 621, 624, 625, 626, 629, 632 
cauesceus, 37, 38, 77, 78, 110, 
111, 607, 612 


Neritodes.305 

Nesydrion fuscum.. ., 210 

Neurobasis. 79 

Neuroptera, iq, 11, 174, 178, 189, 
203, 284 

Nicandra pbysaloides.586 

Nososticta.77, 79 

solida.37. 38 

Notauatolica magna.. .. 531, 544 

Notasai)bus fergusoni.507 

Nothoclirysa.214, 215, 534 

cbloromelas .215 

insignata.215 

nigrinervis .. .... 215, 219 

Notoblattites. .. 743 

mitclielli. 720, 745 


subcostalis .. .. 743, 744, 745 
wianamatteusis .. .. 720, 743 
Notoc'lisetosoma, 764, 798. 811, 812 
cryptocephalum, 908, 809, 810, 
811, 812, 814 
tenax, 761, 763, 765, 766, 798, 
800, 801, 802, 803, 804, 805, 


806, 808, 812, 814. 

Nototarus. 435, 538 

morosus.438 

puncticollis. 437, 438 

Nyctozoilus Dsemeli.. .. 706, 707 

parvus. 705, 706 

Nympbes sejunctus .212 

NyrnpMd^, 210, 529, 531, 542, 544 

Odacaiitba.413, 414 

melauura.414 

Odacantha . .. 413 

7nican8 .413 

Odacantbidae.413 

Odacautbides.413 

Odacantbini. 406, 413, 414 

Odouata, 10, 11, 176, 189, 450, 529, 
530, 531, 618, 619, 620. 631 
Oecetis.187 
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CEdemeridse.565 

Omolipus bimetalUcus .. ..712 

coeruleus.711 

Omopbron. 340, 342 

Oucbolaimus.769 

Onosterrbus beroiua.717 

iucouspicuus.705 

Isetus.705 

lugubris.705 

major.717 

ooldensis.704 

stepbeni.705 

Ongchodes euclirysa .314 

Onycbopyge.506 

liver sidgei.506 

Oomela.579 

bimaculata. 578, 579 

coceinelloides. 577, 579 

distiucta. 578, 579, 582 

elliptica. 578, 579 

pulcbrii)€unis.579 

trimaeulata .579 

variabilis .579 

Opbiouea.413, 415 

Ophthalmodes pupiUaia.. .. 374 

Ortbopblebia. 285, 295 

Ortboptera.743 

Osmylidse.212, 297 

Osmylops.. ..210, 212, 543 

armatus.212 

sejunctus.212, 219 

Osteodes.368 

inocidata.368 

procurata.368 

Oxalis. 14 

Pacbaucbenius laeviceps .. .. 411 

Pacbyplocia.335 

griseata.335 

Palseodictyoptera.189 

Palimmecomyia.513, 518 

celseiiospila .. .. .. 518, 528 

Pamborini.342 

Pamborus.343 

rnna'tliia'mnfufinata .. 384 

Panugm ftrritinvturUi .. ., 368 

rupicolor .346 

Pangoniua?.573 

Panorpa.. 196, 197, 198, 291, 296 

coufusa.192, 196 

Panorpatse. 284, 302 
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Panorpidje.284, 286, 302 

Pauorpodes .. 190, 196. 297, 748 

caroliueiisis.748 

Paiiorpoidea. ,.285 

Papilio Sarpedoii. 13 

Paramelora.305 

Pamthcma irrorata .352 

violcaaem .352 

Pareuglypha.670 

PamidiB.740 

Passifiora alba.113 

Pavonia. 14 

Pelecorliynchus.513, 515 

fusconiger.513, 515 

luaculipeiiiiis.513, 515 

luirabilis .. .. 513, 515, 528 

Pelecotomoides couicollis.. 565 

subparallela .564 

Pelomyxa.635 

echinulata.635 

hirsuta.635 

paluatriis v. ccMnulata, • 635 

Peiiicillium.162 

Pentamerus l\uiglitii.698 

sp.756 

Perlaria 11, 201, 615, 616, 617, 
618, 619. 620 
Permoeliorista, 720, 732, 736, 737, 
738, 739, 740 
australica, 720, 732, 733, 734, 


735, 736, 737, 738, 739 
mitcbelli.. 720, 734. 735, 736, 
737, 738, 739 
Permochoristidye .. 720, 732, 749 

Permufulgoj.730 

belmoiiteusis .. 720, 730, 731 

Permofulgorida?. 720, 729 

Permoscarta. 726, 728, 731 

mitchelli. 720, 727. 728 

Petalia. 450, 454 

Petaliiui. 450, 454, 458 

Petahiriua?. 458, 690 

Petrosia.395 


I^liauostoma.186 

Ptiibakipteryx atrixata .. .. 365 

PhilauLsus plebejuH .187 

PMllipsastraea sp.698 

PMloloelima.363 

celaeuochroa .363 

Philophloiiis iroQijntti •• 132, 433 

Plileum pi*atense'.246 
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Jdilfleo('aral>iis .. ...433 

auclioralis.433 

fariiiai.434 

uigricollis.434 

semivittatiis .434 

K ml) rut US .435 

unimaculatus .435 

Jdirygaiieidaj .181 

Phryganel la acroi)odiu.. 655, 673 
r. australica .. .. 655, 673 
i\ depressa .. .. 655, 673 

h mnisphcBT lea, .655 

Pliylloi)etalia .. /. 450, 454 

Pliyllopteris sp.232 

Pliyllotheca. 725, 726 

Pliymatocaryoii Mackayi.. .. 264 
Planipeiuiia .. 174, 175, 178, 193, 
195, 199, 200, 291, 296, 297, 629, 
530, 531, 532, 738. 

Platia. 432, 433 

froggatti.432 

lineella .433 

minima.433 

papuana.. .*.433 

ciueeiislaiidiea 432, 433 

Platoum sp.657 

Platycliila.342 

Platycnemime. 627, 628 

Platydema.702 

abdomiiiale. 702 

aries.702 

biciuctiim.702 

. Cliumpioni . 702, 717 

deplanatum.702 

foHHulutum .702 

fiiligiiieum. 702 

JiUiialease . 702, 717 

laticolle.702 

limacella.702 

metallicimi.702 

noriemu .702 

olxieurum . 702, 717 

oritica . 702, 717 

Pasc'oei.702 

rufibase.701, 702 

striatum. 702, 717 

tasmaiiieum.702 

tetraspilotum.702 

victoriense. 701, 702 

Platypliaiies dial cop teroides 709 

# similis.709 
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Plecia.75i 

Pleetoptera, 64, 615, 617, 618, 619, 


620, 631 

Plesiocapparis leptocelypbis.. 264 

Pleurolopba. 


nebridota .. ,. 

.324 

Plachca conoaephala 


Polymorpbanisus .. 


Porocara.. 

.. .. 414, 415 

punctata. 

.416 

Potem flavimacula 

.382 

Prtesos. 

.384 

catadela. 

, .. 384, 385 

leucosticta .. .. 

, .. 384. 386 

mariana. 

384, 385, 386 

matutinata.. .. 

.384 

rotundata. 

.. .. 384, 385 

PmHs corvus .. .. 

...... 325 

Probitbia. 

. .. 309, 311 

exclusa. 

.311 

Proetns. 

.507 

eurycei)s. 

.507 

Probemerobiidie, .. . 

. .. 178, 180 

Propbaues. 


aculeatus. 

. .. 717, 718 

brevispinosiis .. 


Brown!.. 

.718 

chalplH'ipciiniis 


. ducalis. 

.718 

Kershawi .. .. 


Masters!. 

.718 

Proteaceae. 

15, 19, 24, 25 

Protococcacese .. .. 
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Pseudagrion australasiae., 38, 47, 
95, 110, 478 


Pseiidagriouiui.92, 96 

Pseudocb-lamys patella .. ,.642 

Pseudodifiiiigia.653 

eompx’essa.671 

fa^scicularis.671 

fulva.670 

gracilis.670 

hertiisphmrica .655 

microstoma. 670, 674 

r. obesa. 670, 674 

Pseudoformicaleo.204 

jacobsoni.204 

iiubeculus.204 

Pseudoljx-us.567 

bMtticollis. 566, 567 

canaliculatus.568 

carter!.567 

baemopterns.567 

bsemorrlioidalis.. .. 567, 568 
i\ rufipeunis .. .. 565, 566 

bilaris. 567, 568 

iiiger. 567, 568 

tarsalis. 565, 567, 582 

torridus.567 

vitticollis.567 

Wallace! .. 566, 567 

Pseudomorpbiiiae.341 

Pseudopbjea, 36, 41, 50, 52, 53, 57, 

58, 74 

variegata .Ill 

Pseudoplectrou.204 

coat at urn .204 


Protodonata.176, 197 

Protobemiptera.176, 190 

Protomecoptera, 168, 175, 178, 188, 
189, 190, 200, 746 
Protoueiiriuse, 38, 74, 77, 92, 621, 
625, 628 


Protoplectrini .203 

Ib’otoplectrcm.204 


Pseudostigma tiuai.627 

Psilosticlia.366 

mactai'ia.366 

Psycbopsidie.180 

Psychopsis.178, 179 

elegans.179 

illidgei.179 

Psyllidie. 721, 753, 754 


coistatum .204 

erembe.. ., 205 

striatelliim. 204, 218 

Protopsycboijsis.178, 179 

venosa . 179, 180, 200 

Protortlioptera, 176, 190, 720. 743 

Pselapbidae.552 

Pseudagrion.93, 95 

aureofrons.38, 95 


Pycuosoma riifi facies.302 

Pyrrliosoma nympbula.. .. 98, 99 

Pyxidicula operculata.642 

scutella. 641, 642 

V. alta.642 

Quadrula.660 


symmetrica t*. lougicollis. 660, 
674 
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Rapuntium tupa .346 

Raspailia. 392, 393 

folium .392 

hw'snta .392 

villom .393 

Raspaxilla. 392, 393, 394 

Rliabderemia. 398, 399 

guernei.399 

indica.. .. .. 398, 399 

iutexta.399 

prolifera.399 

pusilla. 399 

spinosa.399 

toxigera...399 

Ehabdogaster.759, 764 

<*ygaoi<les.813 

Rhabdosigma. 391, 398 

mammillata, 398, 399, 403, 405 

Rhacopteris sp. 225, 270, 725 

Rbiiiodia. 306 

Rhipidophoridae.564 

Rhizoi>oda.633 

Rbus succedauea.440 

Ribes nigrum.591 

Ruellia. 14 


Saragus elatbratus .703 

coistatus.704 

creniilatus. .. 703 

intricatus. 703, 704 

laivk-ollis. 703, 704 

luridus.703 

rvticuJatus . 703, 704 

spbaeroides.. .. .. 717 

Htrigiventria .717 

subretic'ulatua.703 

Sarothroerepides.422 

Sarotbroeepis. 422, 423 

bimacula ta.423 

blackburui.423 

corticalis. 422, 423 

dimidiata .. ..423 

liumerata.423 

infuscata.423 

luctuosa.423 

mastersi.423 

m-iiigra. .. 423 

obtusa.423 

l)allida.423 

setulosa ..422 

suavis .. ..423 


Page 

tiutruparchis (?) macrocosma .. 387 


IScievola. 17 

Searabicidie.545 

Searites.340 

Scaritiiii.406 

Sclimnienra. 725, 754 

ScioglyptiH.336 

ommctodcs .364 

hemcropa .365 

lithina .346 

Uthiiiopa.336 

Seotosia fractata .372 

Selenia apamaria. 314 

Selidoscma . 322, 344 

aeaciaria .376 

adelphodcs .357 

aganopa .356 

agorma .356 

umphicUna .350 

argoplaoa .369 

hitceniaria ..373 

canviscaria .352 

vapnota.. .. ..322 

chvleuta.. '.365 

vognata .354 

eurtaria .. .. 350 

dcspicata .. .. 330 

deatinataria .358 

episticMs .375 

ercmuLH .350 

cuholiariw .372 

cdTursaria .330 

ed^prlmatarki . 322, 324 

ea-termrki .. ..352 

ill ustr arid .376 

leptodcsma .354 

Ivucoplccta .346 

Ivucndcsma .329 

luxaria .354 

lyaiaria .353 

paUidiacaria .357 

prnthraria .. .. 346 

per fed aria .358 

ailiruria .' 364 

sgmmorphd .354 

thermcm .350 

rb'idis .359 

saHCki .357 

Selliera. 17 

Semiothim fused .315 

Sequoia sempervireus.246 
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Sialidse.39? 

Sigmaxinella.391 

mamimllata .399 

Silene anglim .604 

galliea.604 

V, anglica .604 

•i\ quinquevulnera.. 604 

quinquevulnera .604 

Silpliomorplia.340 

Silvius.513 

psarophanes.520 

stradbrokei.519 

subluridus. 520 

Smicridea.186 

Solanaceae.19, 118, 137 

Solandra lougiflora .. .. 10, 139 
Solanum acuminatum.. .. .. 600 

a^gyptiacum .600 

ulutiim . 596, 600 

anguloaum .600 

astroites, 583, 583, 596, 597, 600 

atripUcifoUum .600 

Besseri.600 

chenopodioidfs .600 

chloy'ocarpimi .600 

Deppci .600 

Dillenii. 600, 601 

Douglasi^* .. .. .. 594, 600 

erytbraBum.600 

tistulosum.601 

flavum. 597, 601 

Forsteri. 583, 595 

glabrum.601 

guiueense, 583, 590, 592, 593, 
594, 601, 602 

bebecaulon.601 

birsutum. 583, 601 

bortense.601 

bumile. 583, 585, 691 

incertum. 583, 601 

judaicum.601 

lut-eo 'Virens .601 

macroi)hylliim.601 

melanocerasum .601 

mempbiticum .. .. 594, 601 
miniatum .. .. 583, 597, 601 
nigrum .. 583, 584, 585, 586, 
587, 588, 589. 590, 591, 592, 
594, 595, 597, 598, 600, 601. 

far. 600, 601, 602 

f, auraiitiaeum.592 

y. cblorocarpum .. .. 592 
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Solanum nigrum v. guineense 590 


r. bumile. 585, 587 

V. mcmpMticum .594 

•V. virginicum .596 

V. vulgare .596 

nigrum . 596, 601 

nodiflorum . 583, 601 

var . 600, 601, 602 

f. rubrum.600 

ocbroleucum. 597, 601 

var ... .. 601 

oleraceum .. .. 583, 593, 601 
opacum .. 583, 593, 595, 596, 

597, 600, 601, 602 

paludosum.601 

parvifiorum .601 

patens.601 

patulum.601 

petiolastrum ». .^1 

proeerius patulum .. .. 602 

pterocaulon .. 583, 593, 597, 

600, 601, 602 

puher Ilium .602 

retrod exum.602 

rbinozerotbis.602 

rigid um .602 

Koxburgbii.. 603 

rubrum. 583, 597, 602 

Kumiybii.602 

auffruticoaum .602 

triangulare.602 

villosum .. 583, 593, 595, 602 

virginianum.602 

virginicum.602 

\’ulgare.602 

vulgatum.602 

Spbierexocbus.493 

mirus. 494, 509 

Sphagnum sp... 633, 640, 668, 669 

Spbenoderia. 666, 667, 669 

australis. 667, 675 

dssirostris. 669, 675 

r. splendida ,. 669, 675 

foveosa. 667, 675 

f, tenuis. 668, 675 

lenta.667 

macrolepis. 668, 675 

spbjerica. 668, 675 

Spbenopteris.. ..725 

germanus.726 
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Spilosmyliis. 2V6 

trisvriatiis .212 

Spirifem coiivoluta.271 

sp. 263, 271, 698 

striata.698 

Spirogyra sp.634 

Spongilla. 226, 276 

StauroceiJlialus.. .. 494, 495, 496 

clarkii...493 

murchisoiii .. .. 494, 495, 510 

uuicus.495 

Stigmodera.701 

ctipreo*flava.719 

rostralis.718 

Streptothrix. 162 

Stromatopora. 242, 258 

Stromatoporella.242 

Strongylium longicrtirum, 716, 717 

longipes. 716 

longipes .716 

Strophomena sp.271 

Stryetmos.131 

Stylidium. 18 

Syeopteron symmetrica .. .. 756 

Symmetrocteua. 321, 369 

capnota. 322 

eiitlieta.322 

exprimataria.322 

fumosa .322 

scotiiia. 322, 323 

S^iieora. 363, 366 

emmelodes.364 
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strixata. 364, 365 

Syulestes .. 48, 67, 81, 87, 88, 454, 

469, 471 

albicaiida, 38, 87, 110, 469, 471 
uigresceiis,.. .. 454, 472, 473 
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Syiithemis. 453, 463, 465 
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Syringella.303 

Syringopora. 230, 242, 258 
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inifoabdominalis.525 

Tacsonia mixta.113 
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739, 740 

pallida, 286, 736, 737, 738, 739 

Tteiiiopteris sp. 225, 726, 742 

Talhulus caligatua .204 

Taiiychilus.716 

opacus.715, 716 

Tarpela cateuulata .713 

Doddi.712 

Tarsoplilebiinte.621 

Tecoma jasminoides v. albi- 

iiora...511 

r. amabilis.511 

Telepblebia. 453, 459, 689 

godefFroyi. 453, 460 

tryoni. 453, 450, 479 

Teloi^ea speciossima.440 

Teiiebrionidjc.. 701, 715, 721, 749, 

752 

Tvphruia adustaria ..346 

(iosncata .’.319 

normatiL .319 

pamllckiria .319 

pronirata .368 

Tephrinopsis gratioaa.. .. .. 315 

plana .368 

Tcphroaia ahsorpta .366 

cm'taria .35*0 
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Tcphrosia despicata .330 

dcsiimpta .332 

disperdita .354 

disposita .331 

ctihoHaria .372 

excursaria .330 

cxportar'ki .330 

vxternana .352 

fractaria .329 

fulgurigcra .330 

gmtularia,, . .348 

indirecta .358 
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mmtaria .366 

mollUata .348 
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Thorina?.. .. 33, 74, 621, 628, 682 

Tigridoptera .384 
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dunstani. 183, 184, 200 
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Trieliosalpingus .561 
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Trinema. 669, 670 

caiidatum. 669, 675 

enohelys.670 

lineare.670 

Trinucleus. 496, 504, 505 

Caractaci.505 

Clarkei.505 

Triplectides.187 

Tripyloides.769 

Tristicochcrta, inarimense .. 758 

Triteleia uniflora.439 

Tryplasma sp.698 

TijpJwhia fuliginea .702 

Unio Wilkinsoni .264 

Uvea.. .. 435, 436 

stigmula.. ...436 

Vallisneria. 39 

Vertebraria.725 

Viola. 14 

Wahlenbergia. 18 

Xanthocnemis.98, 99 

zelandica. 37, 38, lOO 
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angusticollis ”.425 
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apiealis.426 
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ehaudoiri.427 
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infuscata. 425, 427 

lineolata.427 
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loweri.425 

inarginipennis .. .. 426, 427 

nigricineta. 426, 431 

ornata. 425, 427 

pallida.426 
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Xanthophoea parallela .. .. 427 

picipennis.427 

pilosula.427 

plagiata.426 

qiiadricollis.. .. 426, 428, 430 

nifeseens .. .. ..427 

satelles.427 

sp. 427 

Siiturata. 425, 427 

tweedensis. 426, 429 

variabilis. 426, 428 

Vittata. 425, 427 

Xantborrboea sp.236 

Xenoneura tephrinata .. .. 315 

Xylopbilidifi. ,.547 

Xylopbilus. 560, 563 

abnormis.552 

aeaciJB.556 

bimaciiliventris .557 

conspicillatus.556 

convexlceps.558 
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eucalypti.554 
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immaculatus.555 

impressieeps.554 
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Xylopbilus inflatipennis .. .. 561 

intricatus.548 

longicorpiis.553 

longicorpus.553 

malleifer.550 

micTOcerus. 547, 582 

microderes.554 

micromelas.556 

opacicollis.552 

pectinicornis.551 

pentapbyllus.550 

4-foveatus.557 

spinipes.551 

subserraticornis.560 

tenuicornis.562 

variicornis...555 

villosicornis’..562 

Xylopbilostenus .563 

octophyllus. 563, 582 

Zapbrentis sp.271 

Zebeba ,. ,. ..308 

aureata .308 

lucidata.308 

Zcrmicinga indocilisaria., .. 325 
Zeuzera d’urvillei.170 
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454, 469, 615. 616, 618, 620, 621, 
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■otoplectron striatellum, ii.sp. 


2. Gymnocnemiavanegata tecnii. 







Ceratoleon hrevicornia, n.g-. et ii.vsp. 4. Allofortidcaleoii cahifrona Navas. 

5. MyrincU'on nigroa/ur/yiiiufits, u.sp. 





P.L.S.N.S. 


1917. 


PL. Xlt., 



0. Myiodactylm roseistigma, n.sp. 


7-7A. Osmylops scjunctus Walk. 










^ 1917 . 


PL. XIV. 



11-llA. Notlioclirysa nigrinervis, u.sp. 


12. Chrijsopa cxti’auca, u.sp. 






13. EucUmaciajlavicostata, n.sp. 
r\ithrx(i Brauer. 


12A. Clmjso'pa cidranca, n.sp. 
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Silurian Triloljites (ftpU-mvclim, Bronfcas, CyoM«orhah,«. 












rhoio, H.c,. et (Id. p.c. 

Sihu’iiiu Trilobites {Calymenc, Haiyes, SUiurorcyhaUs, Boimyongia). 





P.L.S.N.3.W. 1917. 
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Solanum opacuni A. Br. 











ly\: - -^ 


Solanmn giiincense 





d. S. (fuint’L'nse 


S. opacmn A. Br. 



















liliizopods of Sydney and Lismore, IST.S.W., {Lcsquereusia, Phnjaiuila, CnjptodiJiiitgia^ 
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